Feocbls Vi Sx er ee | 
SMTA VOT saa many, ; 

19 May 1970 

Pare 1 of 78 


Cory le 





PET | 
14 0003916 1D 


~~ XN 
COROMA J 
PERFORUIACCE gVALUATION RERCK? 
~- bas ae 
milCOLOTT 2100-2 and 1106-2 


FIT 1650;-CR6 





MEVERNCOT 





zi 
ey ee 
Approve 


ee tn Accormance witht U1 20hr 
Cc 4Ahiae tot rn 4 
‘ td 3! 
CF, o- ~“~+. - *. 7 a 
pe a ne NOV 26.9% 
etme i ' ' | hs bell : 
ie ola toy . "rr . bee 
a 1, ae Gee ak re el ae ts ce i 
. FI r} : : Pa m ~- ae og ee, 





Page 2 of 78 


FOREWORD 


This report details the performance of the payload system 
during the operational phase of the Progran (J riicnt Test 
Vehicle 1650. 

Lockheed Missiles and Space Company has the contractual 
responsibility for evaluating payload performance. This — 
document is the final payload test and performance evaluation 
report for Mission 1106-} and 1106-2 which was launched on 


5 February 1969. 
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INTRODUCTION 


This report presents the final performance evaluation of Missions 
1106-1 and 1106-2 of the Corona Program. The purpose of this report is 
to define the performance characteristics of the CR-6 payload system and 
to identify the source of in-flight anomalies. 

The performance evaluetion was jointly conducted by representatives 
of Lockheed Missiles and Space Company (LMSC) and ITEK at the facilities 
of NPIC and AFSPPF. The off-line evaluation of Corona engineering photo- 
graphy acquired over the United States was performed at the individual 
contractors plants. 

The quantitative data used for this report is obtained from government 
organizations. The diffuse density data, and MIF/AIM resolution are produced 
by AFSPPF. The vehicle attitude error values and frame Somseintion tines 
are made at NPIC who also supply the Processing Summary reports published 

Computer prosrams developed by A/P are utilized to calculate and plot 
the frequency distribution of the various contributors to image smear to 
permit analysis and correlation of the conditions of photography to the 
information content and quality of the acquired pictures. Computer analysis 
of the exposure, processing and illumination data provides the necessary 


data to analyze the exposure criteria selected for the mission. 


This report contains certain data summarized a tts 
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SECTION 1 


MISSION SUMMARY 


A. MISSION OBJECTIVES : 

Tne payload section of Mission 1106, placed into orbit by Flight Test 
Vehicle 1650 and THORAD Booster #519, consisted of two panoramic cameras, 
one DISIC camera, two Mark 5A recovery capsules and a space structure to 
enclose the cameras and provide mounting surfaces for all equipment. 

Figure 1-1 presents an inboard profile of the CR-6 payload system. The 
Corona "J" system is designed to acquire search and reconnaissance photo- 
graphy of selected areas of the earth from orbital altitudes, An eight day 


-i mission and a seven day -2 mission was planned. 


B. MISSION DESCRIPTION 

The payload was launched from Vandenberg Air Force Base (VAFB) at 
2159:53Z (1359:53 PST) on 5 February 1969. Ascent and injection were 
normal and the achieved orbit vas within nominal tolerances, ‘Tracking 


and command support was effected by tne Air Force Satellite Control Facility 






consisting of tracking and command stations at 
under central control of 
the Satellite Test Center at Sennyvale, California. Mission 1106-1 con- 

bisted of a 4-day operation and was completed by air recovery on 9 February 

1969. Mission 1106-2 was completed with an air recovery on 15 February 1969 
following a 5-day photographic operation, 

The comparison of the planned and actual orbit parameters is tabulated 


as follows: 





| a 
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ORBITAL PARAMETERS 
| Orbit 2 

Parameter Planned Actuals 
Period (Min. ) 88.77 | 88.7 
Perigee (N.M.) 81.0 82.9 
Apogee (N.M.) 156.7 155 
Inclination (Deg.) 81.54 81.54 
Perigee Latitude (Deg. N) 35.05 47. 86 
Eccentricity 201055 0.0084. 


Two drag make-up rockets were fired during Mission 1106-1, and four 
during 1106-2. The remaining six rockets were fired after the second 


recovery. 


C. PANORAMIC CAMERAS 

The forwerd instrument operated satisfactorily throughout both missions, 
end produced good to fair imagery except where degraded by atmospheric haze. 
The aft looking instrument operated satisfactorily throughout all of the 14,000 
feet of the type 3404 material and approximately 911 feet of the S0-121 
color material. The remainder of the 2000 feet of S0-121 which was on the 
end of the supply spool was not retrieved due to an anomaly. Good to fair 
imagery was produced and the S0-121 record showed good color balance. Both 


records evidenced degradation due to atmospheric haze. 


D. DISIC CAMERA 

The DISIC camera operated satisfactorily throughout both missions. 
Although several characteristic markings are present on the record, no sig- 
nificant photographic degradation occurred. Approximately 75 port and 15 


starboard point stcilar images are present in most stellar frames and the 
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image quality of the index record is good and slightly better than that 


obtained from Missions 1103 and 110}. 


E. OTHER SUB-SYSTEMS 

The pressure make-up unit, the clock and the thermal control Esyatene 
performed satisfactorily. The Digital Shift register portion of the command 
system generally performed satisfactorily but produced improper output on 
Revs. 9 and 22. The proper word was not shifted into the relay storage unit 
and the origin of the anomaly is still unexplained. 

The slope programmer which provides continuous V/H error correction was 
inoperative after launch. Although the automatic section of the slope program- 
mer was inoperative, real time command during acquisitions provided sufficient 
control to maintain V/H errors within + 2%, usually less, over the primary 
target areas. 

The exposure control programmer did not operate after Kev. 21. Failure 
mode analysis of tne exposure control programmer indicates that either the 
reiay controlling power to the subsystem failed or the relay was continuously 
inhibited by an accidental ground connection on the S.P.C. command line to the 
relay. Having lost the automatic slit sequencing feature, the programmer was 
operated by real time command during acquisition to provide the best possible 


exposure match over the areas of interest. 


F. COMPONENT IDENTIFICATIONS AND SETTINGS 
1. Forward Lookinre Panoramic Camera 


&. Compcnent Assirnment 


Component Serial Number 
Main Camera 313 
Main Camere Lens T206 
Supply Horizen Camera Lens . E23761 


Take-up Horizon Camera Lens E23797 
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Camera Data and Flight Settings 


Main Camera: 
Lens 


Slit Widths 


F/s 
Filter Types 

Primary 

Secondary 
Film Types 


Primary 


2h"£/3.5 


0.173" 
0.197" 
0.2h9" 
0.311" 


0.252" 


Wratten 23A 


Wratten 25 


Eastman Type 3404 (16,300 Ft.) 


Supply (Port) Horizon Camera: 


Lens 
Aperture Setting 
Exposure Time 


Filter Type 


4S 4mm £/6.3 
£/6.3 
1/100 second 


Wratten 25 


Take-up (Starboard) Horizon Camera: 


Lens 

Aperture Setting 
Exposure Time 
Filter Type 


454mm £/6.3 
f/8.0 
1/100 second 


Wratten 25 


Page Tee 78 
2. “Aft Looking Panoramic Camera 
a. Component Assignment 
Component Serial Number 
Main Camera 312 
Main Camera Lens I 190 
Supply Horizon Camera Lens E 23783 
Take-up Horizon Camera Lens : B 23782 
b. Camera Data and Flight Settings 
Main Camera: 
Lens ek" £/3.5 
Slit Widths 
5) 0.144" 
S, 0.154" 
ar 0.187 
S), 0.234" 
F/s 0.197" 
Filter Types 
Primary | Wratten 21 
Secondary SP filter 
Film Types | 
Primary Eastman Type 3404 (14,000 Ft.) 
Secondary Eastman Type S0-121 (2000 Ft.) 


Supply (Starboard) Horizon Camera: 
Lens 45. 3mm £/6.3 
Aperture Setting £/8.0 
Eyposure Time 1/100 second 


Filter Tyne Wratten 25 
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Take-up (Port) Horizon Camera: 
Lens 45. £/6.3 
Aperture Setting £/6.3 
Exposure Time 1/100 second 
Filter Type Wratten 25 
3. DISIC Camere 
a. Component Assignment 
Component Serial Number 
Camera 006 
Index Reseau . 105 
Stellar Reseaus 
Port 11P 
Starboard 6 
bd. Camera Data and Flight Settings 
Stellar Caneras: 
Lens 3 in. £/2.8 
Exposure Time 1.5 seconds 
Filter Type None 
Film Type Eastman Type 3401 (2000 Ft.) 
Index Camera: 
Lens 3 in. £/4.5 
Exposure Time 1/500 second 
Filter Type Wratten 12 
Film Type eee Type 3400 (2000 Ft.) 
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SECTION 2 


PRE-FLIGHT SYSTEMS TEST 


The CR payload systems are subjected to a sequential series of tests 
required to demonstrate a satisfactory confidence level in the flightworthi- 
ness of the systems. These tests include static verification, dynamic per- 
formance, operation in simulated thermal-altitude environment, ight leak 
evaluation and dynamic photographic perfcrmance measurements. Signifcant 
baseline levels and anomalies experienced on CR-6 during pre-flight testing 


are as follows: 


A. ENVIRONMENTAL TESTING 
Payload system CR-6 was tested twice in the environmental HIVOS chamber; 
in standard configuration from August 23 through August 29, and, in Aschenbrenner 
Grid Test (AGT) configuration from September 16 through September 22, 1968. 
1. HIVOS Test No. 1 
Pan Instruments 
The test was performed using SO-380, UTB material. Instrument system 
operation, from instrumentation analysis, was generally satisfactory 
throughout the test although two major anomalies occurred on the aft 
looking instrument records. The first 1000 cycles of operation produced 
2 4 corona during which time the pressure make-up subsystem was deactivated 
and the pressure ranged from 9 to 17 microns. The second anomaly was loss 
of most format data and H.O. fiduciais on the aft looking instrument. 
This was treced to failure of the Dual Data Signal Conditioner which 


initiates these readouts. 
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The records from both instruments bore intermittent plus density 
stripes. The CR-5 records exhibited the same characteristic and it is 
attributed to sensitivity of the UIB payload to pressure deformations, 
i.e., buckling of the film web, as it traverses air twists in the payload 
peth. 

DISIC Camera 

The materiai from the DISIC instrument No. 6 contained no serious 
@nomalies. The stellar material was continuously marked by the skew 
roller bead along one edge but not affecting the format area. The port 
stellar formats were mottled by the pressure pad throughout the test. 

The pad was later adjusted and the marking greatly reduced in magnitude. 
There were minor dendritic marks along the SLP edge of the terrain material 
outside the format area. 

Commend System 

CR~6 is the first system utilizing the new DSR command system which 
functioned properly with the exception of a minor anomaly. It failed 
twice to shift the first word into the output register. It later appeared 
normal and did not repeat the anomaly. 


Pressure Make-up Subsystem 





The pressure make-up subsystem failed to respond properly when the 
Pan and DISIC cameras were started Simultaneously. This problem recurred 
in HIVOS test No. 2 and was traced to a delay module which was replaced 
by @ more reliable flight tested module employed elsewhere in the system. 
2. HTIVOS Test No. 2 

Pan Instruments 


CR-6 was returned to the chamber in the AGT configuration which 
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rendered the H.0. fiducials, 200 pps, and P.G. stripes inoperative 
throughout the test. The voltage to these data markers is interrupted 
by the test harness and is acceptable for this test. = 
The ITEK evaluation of the AGT test records reported that the 
maximum lift variance on the aft looking instrument was +.0006" and on 
the forward looking instrument was -.0008". The results warranted the 
conclusion that instrument #312 was very good, instrument #313 was good 
and that they both were acceptable. 

An intermittent plus density stripe was present on mich of the 
records from both pan instruments in the HIVOS test. The maximum density 
is approximately 0.015 above base fog which represents no significant 
degradation to the photography. In addition light start-up corona 
afrecting one to three frames was present on both records. Density checks 
of these marks indicate De = 0.35 above base fog which is acceptable. 

Near the end of the test, the material from the No. 1 instrument 
was severely torn on a wrap adjacent to the manufacturer's splice and the 
emulsion was lifted on the succeeding wrap. This was caused by adhesive 
bleed from the mylar splice. Consequently the superior Permacel splices 
are now being employed where possible. The No. 2 instrument record had 
45 frames of 27% type corona during the final pressure sweep at the end 
of the test at a pressure range of 15 to 30 microns. Although this 
anomaly is not acceptable, e waiver was recommended. | 

DISIC Camera 

The DISIC instruent No. 6 terrain material exhibited a minor corona 
stripe inside the format area on approximately 60 frames. The density of 
these marks was within specification limits. The characteristic skew 
bead roller marks were Ffresent on the steller record which was otherwise 


acceptable. 
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System Performance 


.Pan Instruments 

The Pan instruments transported material normally throughout the 
test. The cycle rates on the No. 1 instrument were not acceptable after 
rev. 8B. The No. 2 instrument produced satisfactory cycle rates through- 
out the test. 

DISIC Camera 

DISIC performance was normal throughout testing except for dirty 
contacts on both stellar and terrain idlers which were cleaned subsequent 
to testing. 

Subsystem Performance 

The performance of the various subsystems was getteractery with some 
minor anomalies. Adjustments were made at the conclusion of the test. 

The exposure control and the V/H programmer performance was normal. 
The clock had a small offset and was leter adjusted for better accuracy. 

Noise was reported on a few open points of the T/M commutator. 
Operation of the remainder of the instrumentation was normal. The tape 


recorder failed to record segments of data during both "A" and "B" phases. 


B. RESOLUTION TEST 

Initial resolution and theodolite tests were performed 4 January 1969. 
The resolution performance in the FMC direction indicated that there was degra- 
dation and excessive variation in target-to-target performance at each focus 
position. These quality degradations were induced by a target/camera IMC mis- 
match of approximately 73 percent. The final resolution test verified that 
the IMC/scan performance disparity noted above had been corrected so that 


evaluztion of system resolution performance was confidently performed. 
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Results of the thru-focus resolution tests on the pan instruments 312 
and 313 show the following characteristics: 

Aft-looking Instrument No. 312 
Maximum low contrast resolution 125 lines/mm at -0,0007" peak focal 
position. 

Fwd-looking Instrument No. 313 
Maximum low contrast resolution 200 lines/mm at -0.000\" peak focal 
position. 

The final test data for both instruments is shown in figures 2~1 and 2-2. 


Both instruments met the system requirements specification. 


C. LIGHT LEAK TEST 

The photomultiplier light search test conducted after flight loading 
indicated that the system was free of any light leaks. Evaluation of the 
flight test specimens that were later retrieved and processed also showed that 


the system was light tight. 


D. FLIGHT LOADING AND CERTIFICATION 

The DISIC #6 was loaded end installed in the CR-6 system on 25 January 
1969. The pan CR-6 system was loaded on 27 January 1969. Film samples aren: 
from both DISIC and pan systems were processed and evaluated. They were free 
cf physical defects and the photographic characteristics were satisfactory. 
All functions were normal, and as noted in the preceding paragraph, the light 


leak search test showed that the system was light tight. 
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SECTION 3 


FLIGHT OPERATIONS 


A. SUMMARY 

Lift off decanted at 21:59:53 GMT (System Time 74193.2) on 5 February 
1969 from SLC-3 west pad. All launch, ascent and injection events occurred 
a5 programmed. The orbit achieved was within the 3 sigma predicted dispersions. 

Panoramic camera 313 operated satisfactorily throughout the flight. Film 
wrap-up on the frame metering roller occurred at the end of the mission when 
the supply was exhausted. Panoramic camera 312 operated normally until a 
failure occurred in the -2 mission with approximately 409 cycles left on the 
supply. Indications are that the failure was a film separation that occurred 
at or very near a manufacturer's splice. 

The DISIC system operated normally throughout the flight. cut, splice 
and transfer trenspired as programmed and were satisfactory. 

The someneue cen incorporated a Digital Storage Register (DSR) for 
primary operation of the camera system and included a two program (four rev. 
intermix capability for emergencies. This was the first DSR system to be 
utilized in flight. Performance of the DSR was considered satisfactory for 
a first flight article. 

The clock system operated normally and satisfactory clock/system time 
correlation wac obtained. 

The exposure control programmer operated normally through Rev. 21. The 
programicr failed in position ] at this time and no longer responded to 
Brush 5]. or 52 commands. The slit widths were dontioied by real Sime comnava 


(RTC), VHF 101, for the remainder of the flight. 
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The eccentricity function portion of the Forward Motion Compensation 
(FMC) generator was inoperative after iaaneh but the oblateness function 
generator operated normally. FMC errors were minimized by selecting the 
the best match for a specific latitude range by RIC over acquisition 
stations to obtain a satisfactory FMC. 

The pressure make-up system operated normally. Gas consumption was 
6.06 psi/minute of operation and 2100 psi remained at the end. 

The instrumentation system performed normally throughout the flight. 

The thermal environment was within specification and very near the 
prediction. 

The tape recorder in the -l recovery system performed normally and all 
data was recorded and retrieved. The tape recorder in the -2 recovery system 
failed efter approximately 6 minutes of operation. 

Kik-Zorro 38 (Pan Camera A to B Switchover) was commanded on rev. 55. 
Cut and wrap and transfer to the second recovery was normal. 

Kik-Zorro 39 (DISIC A to B Switchover) was commanded on rev. 56. Trans- 
fer to the second recovery was normal. 

Both recovery systems were successfully recovered by air catch and all 
events were normal. 

DMU Operation 

Six DMU rockets were used for period control during the 147 revs of the 
flight to satisfactorily maintain the ground tracks. None were required for 
Gispersions as the initial orbit was near nominal. 

The ground track error was limited to 25 nautical miles east and 12 


nautical miles west of nominal. The following is a summary of the DMU firings: 


ROVER Chics eyes 
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Period Velocity Period 


Rocket Pass System Change Change at 

= NOs. Fired —Zime_ (Sec.) _Ft/Sec_ Firing 
1 oh 34539 10.3 16.6 88.56 
2 ho 33267 11.2 18.0 88.57 
3 61 58650 14.3 22.7 88.57 
in 97 T7260 17 23.4 88.53 
5 115 00371 15.7 25.0 88.58 
6 139 42082 15-7 25.1 88.57 


Figures 3-1 and 3-2 are plots of orbit history and operation 


distribution data. 


B. OGRBITAL PARAMETERS 
The following tabulation describes the orbital parameters based on rev. 2, 


both predicted and actual. 


Orbit Parameter Predicted Actual 
Period (Min) 88.77 (40.2h, -0.47) 88.70 
Perigee (nm) 81.0 (+5, -5) 83.5 
Apogee (nm) 156.7 (+10, -18) 154.9 
Eccentricity 0.0108 (40.0016, -0.0026) 0.0101 
Inclination (Deg) 81.51 (40.34, -0.16) 81.54 
Arg. of Perigee (Deg) 141 (+43, -48) 132 


Cc. PANORAMIC CAMERA PERFORMANCE 
Instrument 312 was loaded with 14,000 feet of type 3404 film and 2000 
feet of type SO-121 color film. Instrument 313 was loaded with 16,300 feet 


of type 3490: film. 
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Film consumption (frames) is listed in the following tabulation. 


Pan 312 Pan 313 
Sample 20 20 
Pre-Launch 158 158 
-) Mission 2952 2950 
-2 Mission 2188 (3404) 3054 


347 (SO-121) 


a iene 


Total 5765 6172 


Panoramic camera 312 operated normally throughout the -l mission, through 
the 3404 film (2188 cycles), and 347 cycles into the 756 cycles of S0-121 
(color) film in the -2 mission. At this time a failure occurred. Camera 
system dynamic operation, 99/101 percent clutch operation, start-up, shutdown, 
transport functions and response to the exposure control system and filter 
change mechanisms was normal until the failure occurred. 

The failure was first noted on rev 106 by the filter change selector which 
had advanced 2 positions. On rev 106 the cycle counters only advanced 27 for a 
35 eycle operation. An enginecring pass was conducted on rev 109 and the 
failure was confirmed. The failure was such that the supply spool was free 
running, the input metering roller was operating, the frame metering roller 
and take-up were stopned, and the system was shut down by the 20 second delay. 
This indicates that the most probable cause of the failure was a separation of 
the film between the supply spool and the input metering roller, resuiting in 
a jam-up of the instrument as the tar end was transported through the system. 

A manufacturer's splice was located near the point of failure suggesting the 
possibility that the splice may have failed. 


Panoramic camera 313 operated normally throughout the flight with tag end 
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wrap-up occurring at film depletion. Camera dynamics, 99/101 percent clutch 
operation, start-up, shutdown, film transport and response to the exposure 
controi system were all normal. The wrap-up at film depletion had the same 


characteristics as other CR systems at film depletion. 


D. DISIC PERFORMANCE 
The stellar camera was loaded with 2000 feet of type 3401 and the terrain 
camera was loaded with 2000 feet of type 3400 film. Film consumption (frames) 


is listed below. 


Stellar Terrain 
Sample 95 73 
Pre-Launch 120 118 
~1 Mission 2146 21h6 
-2 Mission 2637 2393 
Total 4998 4730 


The DISIC system operated normally throughout the flight. Cut, splice 
and transfer to the second recovery system were commanded by KZ~-39 on rev 56. 
All events occurred as programmed and were satisfactory. 

The 1/250 second shutter speed was disabled prior to flight and all 


photography was taken at 1/500 second exposure time. 


E. INSTRUMEL-TATION AND COMMAND SYSTEM PERFORMANCE 

The instrumentation system operated normally throughout the flight. 

CR-6 and up payload systems utilize UHF digital, S-band Analog and 
KIK-"OnRO Real Time Commands (RTC's) in conjunction with the Orbital Programmer 
Stores Propram Commands (SPC's) for payload system operation and control. The 
basic cormnind system utilized for camera enable/disable control includes a 
etorasc resister, register aecoder, H-timer stored commands using a cascade 


technique, redundant off commands and an emergency back-up system. 
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This is the first flight system to utilize the DSR command systen. 
A brief description of this command system and the programming technique 
biases. 

Primary Camera Control 

The primary panoramic camera command system has the capability of 
controlling up to 16 camera operations between tracking station acquisitions. 

The command system consists of a 32 word, 5-bit per word magretic 
core storage unit that is interfaced directly with the Agena Type 22 
Decoder. The conmand bits are 1's and O's which form a word revresenting 
the command to be executed. The most significant bit designates the pan 
camera On/Off control - "0" for Off, "1" for On. The other four bits 
form a reverse binary number that specifies the Orbital Programmer 
track to be executed. 

A real time command (UHF-109) enables the digital storage register 
for loading the 32 command words. The same load enable command disables 
the A/P register decoder logic, which puts the camera system in & disable 
mode. If the camera system is "On" when the load enable command is given, 
it will automatically perform a normal shutdown. The enable command 
sets the entire memory to zero and resets the word counter. A write com- 
mand from the Type 22 gecbaer causes a 5=<bit word to be loaded into the 
digital storage register. 

Following the storage register loading, another real time command 
(ANA-9/UHF-110) cisables the digital storage register loading and enables 
the A/P register decoder lozic, sutting the camera coe an enable 
mode. The load disable command causes the first word to be read into the 


output register for exccution. 
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Readout of the digital storage register is sequential in the same 
order that the words are loaded. The word in the register will emis 
the corresponding execute. punch on the Orbital Programmer tape. After 
execution, the storage register advances to the next word. 

A ere technique is used for programming the sixteen SPC tracks 
available on decks 3 and 4 of the Orbital Programmer for camera operate 
control. All sixteen S5PC's are considered execute commands. A command 
from the digital storage unit enables one of the 16 execute SPC's and 
indicates whether the execute is to turn the camera system on or off. 

The cascade technique consists of punching the ue execute events 
in the Orbital Programmer tape at specified time intervals, The last 
11 SPC's are punched consecutively at 6 to 10 second intervals, The 
first 5 SPC's punched at approximately 75 to 100 second intervals and are 
used to skip the intermediate cascades formed by the last 11 SPC's, ‘This 
procedure is repeated for all required land masses between acquisition 
stations. A maximum of 32 usable cascades between tracking station 
acquisitions can be punched but a more practical number is 15 or 16. At 
least cne command must be programmed for each four intermediate cascades, 

When all of the 32 commands stored in the register are executed, 
the output register is placed in an all ae condition. Therefore, any 
subsequent cascades that remain before the next station acquisition will 
receive only camera Off commands. At the next station acquisition, a 
new set of commands can be stored in the digital register to control a 
new Sequence of camera operations. 

In addition to the sixteen execute SPC's used for controlling the 
pan camera system, an SPC is used as a redundant Off to turn the camera 


system off. A redundant Off SPC is included at the end of a series of 
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cascades to assure that the camera system turns off. 
Emergency Mode of Operations 
An emergency backup system is apovided on J-3 payloads using the 
Digital Storage Register system. | 
Two programs are provided for emergency operations. Associated 
. "On" and "Off" events are punched on the Orbital Programmer tape. The 
programs provided on the Orbital Programmer tape are controlled by the Orbital 
Operation Intermix Select which provides control for four consecutive revs. 
The Intermix is stepped by SPC-14 once each rev. The operations for any | 
rev are either all taken or all denied depending on the Intermix Logic. 
The emergency backup capability is provided by the following real 
time command functions: 
1) ANA 6/UHF+-116 Emergency Program Select 
This is a two position selector used for selecting one of the 
two stored programs. 
Position 1 enables the Program 1 operations controlled 
"On" by SPC-28 and "off" by SPC-29. 
Position 2 enables the Program 2 operations controlled 
"on" by SPC-46 and "Off" by SPC-47. 
2) ANA 8/UHF-118 Emergency Intermix Operations Select 
This is a sixteen position relay matrix. Commanding to one of 
the sixteen positions provides a four rev sequence where all 
programmed operations for any rev will be all "taken" or all 
"denied" depending on the logic of the intermix. The logic for 


each position is as follows: 
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| Four-Rev 
Fos. Sequence Logic 
1 0000 
2 1000 
3. 0100 
4 1100 
5 0010 
6 1010 
T 0110 
8 1110 
9 0001 
10 1001 
12 | 0102 
12 1101 
13 0012 
14 1011 
15 o111 
16 1111 


Note; 1 = Execute "On", O = Execute "orf" 
Once the position for a desired sequence is selected by 
ANA 8/UHF-118 the control position within the sequence is de- 
termined by a four step counter which is advanced once each rev 
by an SPC-14 command. The sequence will repeat until another | 
ANA 8/UiIF-118 command is given which reinitializes the counter. 
3) ANA 10/UFF-120 Instrument Mode Select 
This is a four position selector used for selecting one 


of the following panoramic camera operational modes: 
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Pos. Function 
2 Stereo operation - DSR 
2 Mono 1 operation - DSR 
3 Mono 2 operation - DSR 
h Fmergency Mode Enable (Stereo) 
Commanding to position 4 puts the panoramic camera 
system into the emergency mode. In position 4 power is 
removed from the digital storage register system and the 
emergency intermix (ANA 8/UHF-118) and emergency programs 
(ANA 6/UHF-116) are enabled. 

All other command functions remain the same as CR-5. 

During the active flight the Satellite Control Facility attempted to 
load the DSR 87 times. Load generation, transmission and verification were 
normal 33 times. DSR loading was successful an additional 48 times after 
repeated attempts and/or use of non-standard operational techniques. DSR 
loading was unsuccessful a total of 6 times. These were on revs 7 


--. y -_ | and 7 Of these only revs & and 85 


had operational requirements and the emergency program was enabled, 





allowing camera operation over the area of interest. On revs 1 and 7 | 





and F the loading was for checkout and loss of these loads did not im- 
pair the mission. The load for ——_ was to allow for an engineering 
operation of the camera system over the tracking station. Loss of this opera- 
tion was not detrimental to the mission. 

Four additional anomalies occurred during the flight. The first occurred - 
on rev = The load was completed end verified normally, however a 200 
commind remained in the output repfister when the load disable was given. 


This caused the decircd operations to occur approximately 40 degrees south 
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of the desired location. On rev B- similar thing occurred except the 
command in the output register was a 203. The results were the same as on 

rev 9. On rev of two operations were desired, one an engineering over 
| and one over denied territory on rev 51. On this pass the load was nor- 
mal but the load disable was issued too early, resulting in execution of a 
command earlier than desired. The sequence of ine following commands placed. 
the third and fourth commands too close together, causing a timing circuit to . 
inhibit the fourth command the first time it was encountered in the tape. 


This resulted in the load getting back in syne with the desired operation. 






The fourth anomaly occurred on rev 57 at On this pass the register 


was loaded but not verified 7 At the station the load was verified 
and a load disable command was issued. A T/M Off occurred vetveen fil and 
P| This closed the shift register but did not shift out the first word. 
This resulted in a 200 conmand remaining in the output register and in effect 
gave 33 commands. This anomaly was not recognized because the first word of 
the load was a 200 command. This is normal for the DSR and had not been docu- 
mented before flight. The operation on this rev Besurned 2k degrees south of 
the desired location. 
in sy two loads were wrong due to a DSR malfunction, one load was 
wroncs duc to improper procedures, one load was wrong due to a human error, 
and cix loads could not be verified due to a software malfunction. Only three 
of these resulted in loss of the desired targets. 
On revs 9 and 22 where the DSR malfunctioned it appears the cause of 
the ~.lfunction was due to a tolerance buildup which prevented the shift signal 
to effect a shift-out of the first word when the load disable command was given. 


Koth of these anomalies could have been corrected by recognizing the error and 
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retransmitting thé toad if the Auggie system had been operating properly. 
The Auggie software was corrected by rev 38 and further anomilies of this type 
would have been recognized and corrected had they occurred. 

The anomaly on rev 57 proved to be a proper operational mode that had 
not been documented pre-flight. It was not recognized and corrected because 
both the word in the output register and the first word in the load were 200 
commands. This pointed out ea potential problem area that could affect future 
flights. That is the problem of loading a 200 command in the first position. 
This prevents recognition of the shift of the first word into the output regis- 
ter since the load "Enable" command clears the output register to a 200 command 
condition. To prevent this from occurring on future flights the command genere- 
tion programs are being modified to prevent a 200 command from being loaded in 
the first position. 

All other portions of the command system operated normally during the 
active portion of the flight and all commands issued were received and executed 


by the command system. 


F. FORWARD MOTION COMPENSATION PERFORMANCE 

The FMC programmer eccentricity function was inoperative after launch. 
The function output and position monitors indicated the motor was not driving 
the potentiometer used for function generation. The function output did 
respond to real time selection of the start level which allowed adjustments to 
obtain V/H match. The oblateness end yaw functions were normal and the On/Off 
monitor verificd the start command (SPC 27) was —e received. <A post event 
2 test was conducted on the FMC programmer by slewing the orbital programmer 
to allow the Brush 14 normally punched at 78°S northbound to oceur over the 


GB tractive station. This confirmed opcoration in the slew mode as the motor 


Sela a 9 


SNe Se Ee Ne te fn ae 
Page 34 of 78 


operated the potentiometer and end of cycle switch. From analysis of the avail- 
abie data the failure occurred either in the normal mode oscillator or the wire 
opened between K3 and the controller module. 

The normal method of matching the pan camera operations with the V/H of 
the ordit could not be utilized during this flight due to the failure of the 
FMC programmer. All operations were run at start level cycle rates, which 
were nearly constant, being varied by the oblateness function only. Mismatch 
was minimized by adjusting the programmer start level with the Real Time Commend 
function UHF-121. 

Operations on revs 1 thru 5 had a very large FMC mismatch as the ramp 
setting at the beginning of the mission was in a configuration consistent with 
normal programmer functioning. Once the exact nature of the programmer failure 
was determined information was provided for selecting the optimum start level 
position for the desired latitudes of operation. Start level selection was 
based mainly on obtaining the least mismatch over prime areas. 

The V/H match performance is shown in figures 3-3 through 3-6. It can 
be observed from study of these V/H error plots, that good FMC match was 
achieved by real time command. Consequently image smear was held to aide 


as discussed in Section 6. 
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G. EXPOSURE CONTROL SYSTEM PERFORMANCE 

The exposure control programmer failed after rev 2]. The programmer 
output was in position 1 at the time of failure and did not change after 
rev 21. The SPC monitor indicated the power was off at the programmer input. 
From an analysis of the data it was concluded that relay x-1 remained latched 
in the Off position due to a relay failure or a continuous ground on the SPC 
17 line. Control of the slit widths was done by UHF-101 after failure of 


the programmer. 


H. CLOCK SYSTEM PERFORMANCE 

The clock system operated normally throughout the flight. Good correla- 
tion between clock and system time was obtained with the second order fit data 
recommended for time correlation. Correlation eauations and constants are as. 
follows: 

First Order Fit 


System Time = AO + Al (clock time) 


where: 
AO = -90849.613166 Al = 0.9999997184017 
Sigma = 0.00392 No. of points = 259 


Second Crder Fit 
System Time + AO + Al (clock time) + A2 (clock came)” 
where: 


AO 


" 


-90849. 632567 Al = 0.9999998033169 


A2 = 0.754381437580716 D~13 Sigma = 0.00123341 


No. of points = 259 


TAI CRE BREA 


I. PMU SYSTEM OPERATION 
The PMU was a dual bottle system. Operation was normal with a gas 
consumption of 6.06 delta psi/min for 166.75 minutes of operate time. There 


was 21CO psi remaining at the end of the flight. 


J. THERMAL ENVIRONMENT 

Temperature data acquired by ne tracking station show that 
panoramic camera temperatures were within the specified envelope. A modified 
paint pattern and increased lens insulation were utilized on this mission. ‘The 
resulting thermal environment was the best ever obtained. The forward Looking 
Snstrument had an average instrument temperature of 63 plus or minus 3 degrees F 
throughout both missions. The thermal gradient on the lens cell was approxi- 
mately 4 degrees F and transients were plus or minus 1 degree F. The aft looking 
instrument had an average instrument temperature of 64 plus or minus 5 degrees F 
throughout both missions. The thermal gradient on the lens cell was avproxi- 
mately 2 degrees F and transients were plus or minus one degree. figures 3-8 
and 3-9 show each instrument's rail temperature for rev 8 and rev 137. Figure 
3-7 shows a graphical plot of tne ectual average camera temperatures versus 


the predicted temperature as a function of the beta angle in degrees. 


K. RECOVERY SYSTEM PERFOR:ANCE 
12.1 -l Recovery Systein 
The «-l recovery capsule was successfully recovered by air catch 
on rev €6. All re-entry events and impact occurred within tolerance. 
l2.2 +? Recovery Systeri 
The -2 recovery capsule was successfully recovered by air catch on 


rev 147. All re-entry events and impact occurred within tolerance. 
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L. SRV TAPE RECORDER SYSTEM 

The tape recorder in the -1 recovery capsule performed normally and 
all data was recorded and retrieved. The tape recorder in the -2 recovery 
capsule failed to record during the flight after approximately six minutes. 
The tape recorder was stopped in track 1 and was inoperative after recovery. 
Analysis of the recorder indicated a transistor was burned open in the inverter 
module which powers one winding cf the motor. The short circuit was apparently 
on the output lines or motor winding and could not be duplicated or found on 


disassembly. 


M. POST EVENT 2 TESTING 
Post event 2 testing included: 
1. Slewing the orbital programmer to allow Brushes 14 and 27 to occur 
over a tracking station for analysis of the FMC programmer. 
2. Operation of the instrument system in a stereo mode. 
3- Loading and readout of the DSR manually and automaticelly both for 
DSR evaluation and tracking station experience in DSR procedures. 
Post event 2 testing was successful with the Brush 14 and 27 eicceeek 
verifying the failure mode of the FMC programmer, the instrument operation 
verificd camera failure, and expcrience wes gained in DSR loading procedures 
and techniques by the tracking stations. 
During post event 2 testing the DSR malfunctioned on revs 207, 234, 237, 
224, and 255. In all cases the first ISR command was not shifted into the out- 
put register. These malfunctions are the same as occurred on eva 9 and 22, 
and are assumed to be due to tolerance buildup in the DSR logic components. 
With properly operating software this type of anomaly can be recognized and 


corrected, therefore they would not adversely affect an operational mission. 
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N. RADIATION DOSAGE ae 
Each recovery system on Mission 1106 carried a sealed packet of types 
50-102 and Royal -X Pan film to determine the total radiation received at the 
take-up cassette. Both film types had been irradiated by LMSC at various 
levels and the base plus fog densities plotted after controlled processing. 
Following recovery the film dosimeter packets were removed at A/P and processed 
with a pre-flight sample of the same film type and a sensitometric control 
film. The resulting base plus fog density measurement of the dosimeter 
strips was used to ascertain the total radiation level, The table below 
presents the base plus fcg readings for the dosimeter strips and the radiation 


level equivalents. 


Mission 1106-1 Mission 1106-2 
Emulsion BIF BtPr 
Density Radiation Density Radiation 
S0-102 0.10 0.1 0.14 0.4R 
Royal Xpan 0.22 0.36R 0.27 0.52R 


These levels are far below those which will degrade the photography. 


wt > rr, fw. 





SECTION 4 


PHOTOGRAPHIC PERFORMANCE 


A. SUMMARY 

Pan camera 313 was operational throughout the mission. The film supply 
was exhausted on frame 81 of pass D135. Pan camera 312 was operational through 
pass D105 at which time an enomaly described in the previous section under 
Flight Operations occurred. 

Portions of the photographic imagery obtained during Missions 1106-1 and 
1106-2 are considered to approximate the best obtained from the Corona series 
to date. However, the quaiity of the total mission records does vary from 
good to fair and the prime cause of this variation has been attributed to 
changing atmospheric conditions. Although the quality of the photography from 
the forward looking camera is rated somewhat better than from the aft looking 
camera, an MIP of 105 was assigned to both mission segments. A high percentage 
(80%) of cloud free photography is reported for this flight. 

The DISIC terrain, starboard and stellar cameras were operational through- 
out both mission segments. 

Tne DISIC terrain image quality is good and compares favorably with the 
image quality obtained from Missions 1103 and 1104. The Stellar photography 


recorded a full field of stars on both port and starboard cameras. 


B. PANORAMIC INSTRUMENTS 
The forward looking camera produced 2950 frames (7778 feet) of photography 
during Mission 1106-1, and 3046 frames (8027 feet) during Mission 1106-2. The 


aft looking camera produced 2952 frames (7842 feet) during Mission 1106-1 and 
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2182 frames (5765 feet) of 3404 material plus 347 frames (911 feet) of SO-121 
color material on Mission 1106-2. The forward looking camera, utilizing a 
third generation lens, produced slightly better image quality by virtue of 
its superior resolution than the aft looking camera. 

The MIP of 105 on the -1 mission was selected on pass 32 over Indian 
Springs, Nevada. The MIP of 105 on the ~2 mission was selected on pass 113 
over Palo Alto, California. 

The imagery on the first five (5) passes on Mission 1106-1 was severely 
smeared on both pan cameras due to @ vV/H mismatch previously discussed in the 
flight operations section 3. Some instances of smear (discussed in Section 6) 
are present in other portions of the records but much less severe. 

| A malfunction of the starboard horizon camera shutter on the aft looking 
instrument caused it to remain open during the film metering cycle four times 
on the 1106-1 mission and once on the 1106-2 mission. The result was heavy 
fogging in two frames for each occurrence of the anomaly. This is the normal 
failure mode for this device, i.e., to fail open for one horizon camera shutter 
cycle (equal to two main instrument cycles) and to close on the next H.O. shut- 
ter command. Consequently the probability of a long term "open" failure is 
contrary to the failure mode. 

Minus density spots were present in localized areas of a small number of 
frames from the records of both cameras on revs 1 and 2. The spots vary from 
pin point size to approx. 1/16 inch diameter and are repetitive on a three and 
one-cighth inch pattern. This indicates that it is caused by transfer from a 
one inch roller of a substance affecting film sensitivity or developability. 
Although the anomaly affects only a small area of the records, the same anomaly 
occurred on Miceion 1104 and an investigation of the source and substance of the 


contaninating material will be made. 
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film separation and the eatiea the possibility of the mylar splice contri- 
buting to‘this anomaly cannot be overlooked. The in-flight T/M film depletion 
signature produced on Instrument No. 2 is identical to the signature produced 
by the end of the color watepial on Instrument No. 1. This indicates that the 
last few feet of material on both instruments remained in orbit. 

Experience has shown that mylar splices exhibit adhesive bleeding, causing 
successive film wraps to stick together, resulting in shock loading and tension 
transients in the system. CR-6 underwent a stuiiat experience in Hivos testing. 
As noted earlier, a similar splice tore the material severely on a preceding 
wrap and lifted the emulsion from the succeeding wrap. To eliminate the sticky 
splice problem, all single emulsion type flight loads are spliced with permacel 
instead of mylar. Since, however, the present CR system splice detector will 
not operate properly with permacel splices it is necessary to use mylar splices 
on all mixed emulsion flight loads. Investigation of improved splices including 


permacel and ultrasonic types is in process. 


D. DISIC CAMERA 

Te DISIC record from 1106-1 consisted of 606 feet of stellar photography 
(2146 port frames and 2146 starboard frames), and 1019 feet (2146 frames) of 
index material. The 1106-2 mission produced 658 feet of stellar record (2499 
port francs end 2500 starboard frames) and 993 feet (2262 frames) of index 
record. 

Hoth the stellar and index cameras functioned properly throughout both 
missions. Several norma] and characteristic markings are present on the records 
but they are minor anomalies contributing little or nothing that significantly 
degrades the usefulness of the photography. The typical fog pattern, in many 


instances more dense than normal, is present along botn edges of the entire 
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stellar record outside the format area with occasional spurs projecting 
towards the center of the film near the time word. Approximately 75 port 
and 15 starboard point~type stellar images can be detected throughout the 
missions. 

Te index record contains very minor edge static intermittently throughout 
both missions and there is evidence of some corona static present on the record 
from the -2 mission. Some slight minus density spots which appear to be 
caused by dirt or film emulsion particles on the reseau plate were present on 
the record and imply continued attention must be given to cleanliness procedures 


prior to flight. Particles carried by film cannot be completely eliminated. 


E. CORN OPERATIONS 

Controlled Range Network (CORN) operations were conducted over three of 
the six scheduled mobile and one of the five instrumented fixed corn targets 
on Mission 1106. Three targets were not photographed because of inclement. 
weather and four targets were not photographed because the camera system was 
not activated over the display areas. The resultant ground resolution values 
obtained from the Military Standard 3-Ber and 51/51 "I" Bar Targets by subjective 


analysis are tabulated below: 


Line-of-Flight Bar Target 
Location/Coverare Oricntation Target Resolution Range Average 
Indian Springs, Nevada Across C 6.0! 6.0! 
Pass D3°, Frame 003 With Cc 6.8! 6.8! 
(Forward ) 
Pass N32, Frame 009 Across S 6.0' - 6.8! 6.5' 
(Aft) With C 7.6' - 8.6! 8.3! 
Las Veras, Nevada 
Pass D32, Frame 008 Across 51/51 8.0' 8.0! 
(Forward) With 51/51 7.1! Tels 


Location/Coverage 


Pass D32,-Frame 014 
(Aft) 


Mesa, Arizona 
Pass D48, Frame 007 
(Forward) 


Pass D48, Frame 013 
(Aft) 


Palo Alto, California 
Pass D113, Frame 005 
(Forward) 


EVP SLURET] 


_Line-of-Flight 


Orientation 


Across 
With 


Across 
With 


Across 
With 


Across 
With 


Target 
51/51 
51/51 


51/51 
51/51 


61/51 
51/51 


51/51 
51/51 


FETS CRA Rye 
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Bar Target 

Resolution Range Average 
8.06' 8.0! 

8.0! 8.0! 

12.0' 12.0' 

6.4! 6.4" 

16.0! 16.0! 
12.9! 12.0! 
12.0! 12.0! 
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SECTION 5 


PANORAMIC EXPOSURE ANALYSIS 


The primary variables on the panoramic camera exposure are scan rate, 
slit width and filter attenuation. Since scan rate is adjusted to fit the 
required forward motion compensation employed at the vehicle altitude, only 
the slit width and filter remain to be selected for setting the nominal 
exposure. 

Since it was desired to maintain good photographic coverage as far 
north as 60° latitude, the settings and filter selections were chosen using 
@ computer analysis of the nominal orbit parameters and illumination charac- 
teristics. The forward-looking camera contained a Wratten 23A primary filter 
and a Wratten 25 secondary. The aft-looking camera contained a Wratten 21 
primary filter and a special purpose (W 2H + 2C + 0.5 N.D.) filter for the 
secondary position to accommodate the required exposure for the 50-121 color 


film on the tail end of the type 3404. The slits selected are as follows: 


Fwd_ Looking Aft Looking 
sh 0.311" 0.234" 
$3 0.249" 0.187" 
S2 0.197" 0.154" 
Sl 0.173" Oh" 
F.S. 0.252" | 0.197" 


The nominal exposure times of the panoramic cameras are shown as a 
function of latiiude for passes D23, DST and D113 in Figures 5-1 to 5-6 which 
are representative of the mission. Superimposed on these plots are relative 


distributions of camera operations for the portion of the mission represented 


CHAR IS 


=o oe PE ee ae eee 
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by each plot. The automatic exposure control sequence programmer failed on 
rev 21 and the slit for rev 23 was in the failsafe position. Thereafter 
the programmer was commarded during acquisition by Real Time Command. The 
exposures achieved as shown by analysis of AFSPPF macrodensity data are 
comparable to exposures achieved on other missions. The criterion used to 
determine proper exposure is that minimum scene density should range between 


0.4 and 0.9. The measurements are tabulated below: 


Terrain Density Analysis of Exposure 


1106-1 1106-2 
Fwd Aft Fwd Aft 


Correct Exposure (0.4 to 0.9 Dmin) 71.17%  TT-10% 65.87% 68.97% 
Overexposed ( 5S 0.9 D min) 13.52% 9.09% 18.43% 17.73% 
Underexposed ( € 0.4 D min) 15.31% 13.81% 16.70% 13.30% 


The percentages of correct exposures is somewhat less than normal which is 
indicative of the failed slit programmer problem. Nominal correct exposures 
for other CR systems have ranged from 70 percent to 85 percent of the total 
samples. 

Macrodensity measurements supplied by AFSPPF are processed by computer 
at A/P and result in the density plots showm in figures 5-7 through 5-18. These 
plots show representative terrain and cloud cover densities experienced by each 


camera for both missions. 
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1106 
D-109 
2-5-69 
2159 GMT 
S0-121 


CR~6 

31 
0.197 

W-2) 


Mission No: 
Payload No: 
Sime Camera No: 
ae Pass Ho: 
Launch Date: 
Launch Time: 
Slit Width: 
Filter Type: 





tH be Trt ‘J 


30 





20 








oe tee 
Hiddtier: 
pie - at 
Pobogetid: ret pate 





Lit 


st 
gists 





10 
Degrees South 







7 Sri TTY yr “ ‘ept.ad 
} 
{ 


Suit an nipitert He alg Filye 
— tot TT ’ TT 


ry 
i oa rid . 







10 







ee STATS TLRS Eee 
i eees oa. Hee MOBLIN Tena ‘T-t 
ae ' tit ar 


nate 


Ta tt aint the s 
| apes! Hs reees crane Baus peeteras pews 









20 


















Ete at kp sae oaeteeee a ee 


late en i- za aL — 
saan aie tial Sc tt : ai TT Tt oe ; ereaeae a eee ine ——— 
| LUTREAS EEE Steer 


ete ecard at eae E Pate tacos 





LATITUDE 


30 








1 
ee en ee oe 4 —- 
1 





70 60 50 Lo 
Degrees North 


80 







7 ‘ 
eee eee ee ee me oat: 
i . a . aah ne ust. ge 
aieedeatereieent Lei —< a Be eee dees eee ee ee one 
7 . 





; bs i ood er ae i 
nn ee ne pee - oS 
: : ‘ a, LL ts : tee cS 
ae Tal ea pg eee ——s De haeea ie 
: : Pat oe 
wens wb -ornd oe e aS ET GE te edentis: Bis Ye 
i orgett 1 ‘aa : ee af 
rar Prat sical wae piste? . : fae pes caret Soden * ; m+ $-3- mrt? “t 
eee ae week +. hd AO no ne eee ee po pe ee Oe tee ey ee ee 
aia is Saas ae a OG ye SN ipeedy Tibet .it oO 
leeemmemembidiimmmee nena th > + rel we a ee ee oe rire et ee " 
: sol bien Pe gat at tot oai ob heey 4h, pe tt itp: Tt? 
oe wegeerne mans pete Bewaed Eibtettae tot Foner Pt on ee a et pete pet SHH ~o 
‘ at +: : . ‘ eect vse . : 
meetere 2 — ld a wareti? ~ tot qt e+ | ee ae een are eS pipers Bess a2 Se iv stet: ary rid rt+ st 
ty oan a ati an ae ' ret 
Site pt ag a Se [m 
‘ #4 mut tatraat t are U to 7 tet 
~—_ yoo a ee ineceirg oe — fisrets est == tro --« ew en om Soom gow © 
t 
Piet eek, eae at ie a i wee he oe Se tee oe ree Ske 
Odo 0 oO ey a>. OOo° 
2NOO0 6G oO © sc 





(-Spuesss) SOE reasoeys 


ane 


FIGURE 5-6 


| aed 


Sage WY Vs 


L 


~*~ ALLSNGU + 
mgs 2 i %e rey eae a rau ae r oaaee 
Pm en am ee tt ee tt a a ten mt ee tee rr ter et pees 
r ’ ’ ’ ’ ‘ Uo oa et b Ai tbe dot Pd Gaeta ie dee yg. 
a ‘ ‘ > ‘ ‘ Tr rer ere rere rele rie he ee ere nel Oe Tene ee rare Peer ore rel Or tin Oy eee See 
a ‘ ‘ ‘ ‘ ' peo JU sh II ise Idd eo ‘ 
a ry ‘ ry 5 ‘ LGU ea Ee bh be Gia ‘ 
Fowwe pC ewe, ewe Ty eee fee ee Free THU JU Olle del aOR ated Cleat Meal lend 
4 ‘ ry ‘ ‘ ry rere Tere rere ee be tae ee ry ee] ee PO eters eres ee Te vita oad ‘ 
a ‘ ‘ am) ’ ‘ ’ ido ie dae abd 1 1 
ry ‘ ‘ ’ ‘ ‘ ‘ ADU OEE EC EY gd) tis ‘ ’ 
‘ ’ ’ ’ ‘ ‘ ’ ode Go atl ‘ ’ ' 
tren pmo at ew ew gem} weet rw wet mw st hee tT er tore er tere nr tmoce 
‘ ‘ 7 ‘ ‘ ' ee CoP OREO OL ee ee Se Pe ; ’ ‘ 
a t ‘ 4 ry ‘ ‘ wth udb al co Ue ‘ ‘ - ’ 
t ‘ 4 ‘ a ‘ a sO Mete tb UO oa Jl. ’ t ‘ ‘ 
‘ ’ ‘ ‘ ‘ ‘ ’ ws Udo liteeti tio’ ‘ ’ ‘ ‘ 
Po pm ees et met mmm pe mmm enthuse aie eee went ew nn pa wend eee en renee 
’ ‘ ‘ ‘ ‘ ‘ 6 SG Mie d ts 4 ’ ’ ‘ ‘ 
‘ ' ’ ’ 1 ’ ’ wisi Jusllusuu Uo oF 4 ’ ‘ ‘ 
ry : ' i ’ ' 6 YSU JUU Itt Oo ‘ ’ ‘ ' 
‘ ’ ‘ ' 3 ‘ r Orel erelelelel eel et Gar: F ‘ : i ‘ 
Rm ee Hm pe mem tm mem tem mmr leet ree pee ret cre reese rece 
‘ ’ ‘ ’ F ‘ ’ w Laie oo eidiu ‘ ’ ’ ’ ' 
a ‘ ‘ ’ t ‘ ; DY Ut btitiuubi ‘ i ry ' ‘ 
‘ s ‘ a ry : ’ wre 0 ee ed ee ’ ‘ ’ 1 ‘ 
‘ ‘ ' ‘ ’ ’ ‘ Le oadabo oacehe Ga i ‘ ‘ ‘ ' 
fe ineieons Meleiee ies Mitel Mendieta Denia ened Beieeieinnte bed) 0 tenths SD EO ecie ied Minit cetera Mnaliiedie Medien Melee 
’ ‘ ‘ a ‘ ‘ ' Jj wht adel ‘ ‘ ‘ ’ ‘ ' 
a r) 1 ‘ , ' n UW Uin o bel 1 ‘ ‘ n ‘ ' 
‘ ’ ‘ ’ i ’ ‘ Jott opti ‘ “4 ’ ‘ t ‘ 
‘ 4 ‘ ’ 6 ‘ ’ iJ ‘Sa wad ‘ ‘ ‘ ’ ‘ ‘ 
TO te me pe mm et et nt rem nm rp e rrr recom reese 
é r) ‘a ’ 5 ‘ ‘ wi J 4 ‘ ‘ ‘ ‘ ‘ a 
a ’ ’ a ‘ ’ 1 ‘ Jot ‘ ‘ ’ r ' . 
‘ ’ ry ‘ ‘ ‘ ’ oa ‘ ‘ ‘ ‘ ’ ‘ 
rT] ‘ t ‘ i é ‘ ‘ i ‘ 4 i ‘ ry ' 
Tee ee ee ne ee ee ee 
‘ ’ ' ‘ ‘ i ’ ‘ ’ ‘ ’ ’ ‘ ry ‘ 
4 ' 1 ‘ ‘ a ‘ ‘ ’ ’ ‘ ‘ ‘ ' ‘ 
s ‘ ’ i $ “4 ‘ ‘ ‘ ‘ i ‘ ' ‘ ‘ 
' 1 ‘ ‘ : ‘ ‘ ‘ ‘ ‘ 4 ‘ 4 ’ ' 
Se nee de aaa Bela tee Soe 
’ ; ‘ ’ ’ ‘ ' ry ‘ ‘ ‘ ' ‘ ’ ' 
ry 4 + ‘ i s 4 ‘ ¢ 4 rY ‘ r ‘ 4 
‘ ‘ ry ‘ ' ‘ ‘ ‘ ’ 4 ‘ ’ ’ ‘ ‘ 
i] ‘ ‘ ‘ t ‘ 4 4 4 ‘ é ot ‘ ry ‘ 
Pt ee ee nt mn a nt mem pe em ee te em re tn peer pee retaaen 
6 | ‘ ‘ ] ] 4 4 ¢ 6 4 4 i ' ' 
‘ ‘ ‘ ’ 4 ‘ ‘ ' ‘ ‘ ‘ ’ ‘ ' ‘ 
’ ’ ¢ ‘ ’ ‘ ‘ ‘ ’ ' ‘ ’ ’ ' ‘ 
‘ ’ ‘ ‘ ‘ ’ ‘ ‘ ‘ ‘ ' ‘ ‘ ‘ ‘ 
ee ne een enn ne nce a ee ee 
Sk belea Se peee ee Pe Da Oe, a: wept a te a OR eee ta OP a a ee es 
slsAdd Vivo w® UsSbssSaJitia em Nivosd. «© AVY UW ot ada DA Fe Kid © she 


+r me = + 


+e - Fe —_ Fe ee Fe 4H = FF we F 
} 
I 


-*= © @ = f¢ fF ewe ee FF $e Fe =F Fe Fees tet eee = 


tw ef 


J 
j 


ue 


1 
t 


' 
1 


—__— 


PG 


e 


t 


ee ee 


- 2 
t 


I 1 


jo ere etene Fe ee ewne et ¢H# SF wo 


{ 
t 


ses © & ~ et ePee de ee er Hee FF we & 
1 


“= = 2 


¢7- © we & Hee Fee tee KTe temeweeen + Fe yy 


-s ee =~ ee 4 e wwe 


oe ef » 


‘4 


°r 


— 


thee 


— 


* 


FIGURE 5-7 


aaa 


F 
ii: 


mp enn 


x 


a 


® AdiSN Taos. 





we i%c aoe eae aad | Per ern 2% one 
I? aS Ma a a aaa a aaa, ea cess ste oe vi 
‘ ’ ‘ 4 $ i r ’ us ee Re SL A OE is eS tnen cae UU Ds ‘ ‘ 
‘ r a ‘ ‘ 4 $ ‘ ly or) on eae eer eT ee ere SU eeuin- woulants Ged. peicgeel ot aster ‘ ‘ 
‘ ’ i ' ’ a ‘ ‘ Dog totulebie HM cisdird ila veka msi ‘ ' ‘ 
‘ ry ’ ‘ ‘ ‘ ‘ ’ ew oacdkiduaba 2 ST Pre ene) Oren rene eae ree ae thee faire 1 a 
aa aa aa a aa To ee th erate pet ee a My Wiis toe ema pe eens : 
’ ‘ ‘ 5 ‘ ’ ‘ ‘ ‘ oa Mio oa eC 8) ase bJbintie Dy ’ i 
a 4 ry i a + ‘ é 4 ry wo 4 ow Le are re PNG a td WD ‘ FY t 
' ‘ ‘ ‘ ’ ‘ ‘ ’ t ‘ woo st} Sie ven) eae Shea ’ t ‘ 
‘ ’ ‘ ' ’ s ‘ ‘ ‘ ’ ‘ ou WO Naltgtn gy JING ‘ ’ rl 
a aa aah a eh a ee Ui iat eee ewe ny Cc 
‘ ’ ‘ ‘ ‘ ‘ ' ‘ ‘ " ‘ i {j (Satis vr tenes are bo4 ‘ ‘ 
‘ ‘ ' ‘ ‘ ‘ 4 ‘ ' ‘ ‘ ’ ‘ ee 46 Fee Signi 4 ’ ‘ } 
’ ’ ‘ F ’ ‘ ‘ ‘ ‘ ‘ ‘ 5 1 Qo UGC ita Dg ‘ ' Y 
‘ ot ‘ ‘ ‘ 5 ’ ‘ ' ‘ 1 k ‘ ‘ LbeS be ue adage og ‘ ‘ ib 
UI A Laas aia ia aca ca ee ee ee ee de fom m ete +e fy 
‘ ‘ ‘ ‘ ‘ ‘ ' ‘ ‘ ’ ‘ ‘ ‘ ‘ fated litusl oy : i L 
a ‘ ' ‘ ‘ ‘ ’ ‘ i ‘ ' ’ ‘ i te Plies. toa et, oy ‘ ' ° 
‘ a ry 4 { ‘ ‘ é ‘ ‘ é i ‘ t) Site OE LE Jee Heavy dl 4 é 4 | 
‘ ‘ ‘ ’ 5 ‘ ’ : ’ ‘ ‘ ‘ ' ’ Sore ee es ae ee ‘ ‘ é 
ON Re RC a ek aa a a ee ee eee ee +7 
a ‘ r a r ‘ ’ ‘ ‘ ’ ‘ ’ ‘ ‘ Nee ee oe ae ae ase ’ ‘ "i 
® ' ‘ ’ 4 ’ i ’ ‘ a ‘ ‘ ‘ ‘ Oe a a oe a ‘ ‘ iy 
> ’ ’ ‘ ‘ ‘ ' ‘ ‘ ‘ ‘ ‘ ‘ " ‘ ase. es Sea: ‘ ‘ J 
’ ‘ ‘ ‘ ‘ ‘ ' ' ' ‘ ' ‘ F ' Ca Gea Bee ’ ‘ y) 
i a aa ae See ee eT ee ee Vetere m terrae 4 ie 
‘ t ' 4 i ‘ ‘ ‘ ‘ 4 é (] $ t wretty tea Gt ‘ FY ‘ Pa uN: 
‘ ‘ 4 a F) a é i ' a ry ' a 1 KOON CS Lee So ‘ ‘a i tt fr | 
4 a ‘ ‘ ’ ‘ ‘ FY ‘ t ‘ ‘ a ‘ ae Tey 4 ‘ ‘ Cu 
a ‘ ‘ t, i é ‘ 4 ‘ ‘ ‘ s ‘ ) wh alas de, a ‘ ’ id ra 
Ge en ne ee mene Rey Sheena SIS ey aes cate ae “Tt wee ee wey ‘ ii 
4 4 ‘ 4 1 ‘ é ‘ a é a ‘ . a ot te ’ ‘ ‘ é ‘ “A ka 
‘ ‘ ‘ ‘ ‘ ‘ ’ ‘ ’ ‘ ' ’ t ‘ hoe oy ot e i r) } 
¢ " ‘ ‘ ‘ ’ ‘ ‘ ' ‘ i ’ ’ ‘ Ave ee ha ’ ‘ ‘ . 
‘ r) ’ i 4 “4 i ‘ ‘ ‘ ‘ ; ’ ‘ ‘ Miesce ty : ‘ ‘ 3 
Te ment mem nt wee nt ey Sp RE RS SP eee Se mae ata S gees ye is ye TR aw pm we wy é 1, 
‘ ‘ ‘ a i ry ‘ ‘ ‘ ‘ ry { Py ‘ a ree ‘ ‘ ‘ "} 
4 t ‘ z | é 2 6 ‘ e a ‘a i é 6 ‘ a | a ‘ r | 
a ‘ ’ ‘ : ’ ‘ ’ ' ‘ ‘ . ‘ ‘ ‘ 4a ot ‘ ‘ ‘ a 
‘ ‘ ‘ ‘ ‘ 4 ‘ ’ ‘ ’ ‘ ‘ ’ ‘ rl grea ‘ ‘ ‘ 3 
Sn a ee ee re yeas epee peer ek se aoe as ee yt toe ai i ae eae t 
’ r ‘ + i 4 4s 4 é ‘ f] ‘4 é a ry ae s . r 
4 ‘ ‘ é a ‘ ‘ ‘ r ‘ é 1 i ry 4 a | rY a ‘ 
4 | 4 r] ‘ é t ‘ ry ry ‘ ’ ‘ ‘ é r ow a * + 
‘ ’ , ‘ ‘ ‘ ’ ’ n ‘ ‘ ‘ ‘ ‘ ‘ e 3 ’ ’ ‘ 
I A i a ana a ee er ee, ~ Te me mm ey <6 
‘ ' ar ' ‘ ’ ‘ 5 ‘ 4 ‘ i ' ® ‘ i in : ‘ ‘ 
‘ 4 ‘ t ‘ $ ‘ ‘i ‘ ‘ ‘ e ‘ ‘ t on | r) ‘ ’ 
‘ é 4 5 4 $ ‘ i ‘ 4 ‘ ‘ ‘ ‘ ‘ 4 4 ry a 
4 ‘ 4 t 4 ‘ é ‘ 4 ‘ 6 ‘ 4 ‘ r) ) Cf] ‘ ‘ 
Bt en SOR ae Seige eR aN ee A eRe ann ine ey ee ER oe eas aged yee tt i 
sstowve Gots dEM ced Vy ce ty we sue» Be EU EO Se RS a : Se ie We BS 


Saat 1aVvo « SvioS AT ow MIiVeeak % what. oa) ie at SP > giane Se ae ne er or Che as gb we hal ey 


2 of 7 


Page 


~ Aad SMUG a8 


es ae ere a ae ik ae ges Yi 
ee Se Sa aN a ee he a nck a ee pe pn nop ak pica oe Sit Sa ch 
é ‘ ‘ i ry : SLID Vedi gt) Uh bates ‘ 4 ’ ‘ 
‘ ‘ ‘ ‘ ’ ' Ol tit bed dae the dis ’ ' ‘ ‘ 
‘ ’ s ' ‘ ‘ "a Grvrerererere ty ie Orel a1 er ae eG OTE n eT Ea ‘ ‘ ‘ i 
4 ‘ ' ’ ’ ’ ae atta 2 Cel Jul ' ‘ ’ ‘ 
| ieee Beedle Mette ie ee eee Ot DU POL mrt mn ber meng eee ene ee en gy ee ey, 
‘ ‘ ‘ ‘ § ‘ eli sluts Jat ¢ Cr ae ily ‘ i ‘ ‘ 
’ ‘ : ' ‘ $ MOUs rede a le atk ota ’ ’ é ' 
+ ‘ ’ ’ ‘ ’ e Jisabdtrd acs Th og Uoisd is ‘ 1 ‘ ‘ 
ry r Pr ‘ : ‘ 6 wussWdbiu afl G4 a oe en $ ‘ ‘ ‘ 
Perro e ee es a ee ene Rare a ene eee a a4 Jan tana pa eee pee pee, 
a a ‘ ‘ ‘ ‘ bo whl thedis «all U4 uo. tia ‘ ‘ i ’ 
‘ ‘ ' ‘ ' ‘ UN tude ao ds. li 4 wa ’ i ‘ ’ 
‘ a ‘ ’ ’ ‘ eu Oil as Uh « Goa ioe ' : ‘ ' 
‘ ‘ i ’ t t pol sue 4 r ' ‘ ‘ 1 : i 
ES SSS SE a a em a te See CS ete eee eek 4 oe eee pp e Sy 
’ a ‘ ‘ ’ ’ 6 ud dcrtded og 1 ’ ‘ ‘ ’ ‘ 1 
‘ 5 ’ ‘ i ‘ 6 Us Ghia + ‘ ’ ‘ ‘ ’ $ F 
‘ 4 ‘ r ‘ t ’ w itsUe oa ‘ ‘ ' ’ ’ ‘ ‘ 
' ’ ' ‘ ’ ‘ ‘ Uoaiethd 4 1 ' ‘ ’ ’ ‘ ’ 
I ee an SS A ES AE ie I pt Se me eee my el wih Seale ple Glw es Ses, 
‘ ‘ ’ i ' ‘ ‘ Jo bry $ ‘ ‘ ‘ ’ ‘ ‘ $ 
‘ ‘ ‘ ' ’ ‘ ‘ is Jtitd ‘ ‘ ‘ i ’ ‘ i ' 
’ ‘ ‘ ’ ‘ ‘ ’ U uid rl ’ ’ ‘ ’ ‘ ‘ ' 
‘ ' ‘ ’ a t ‘ uy u ‘ ’ 2 ' ’ ’ ’ ' 
TREES SSeS SSeS OS eee Sees Salo ye (a ese soa pee e yeas ees Cece, 
' ‘ 6 4 i ’ en ORY ‘ ‘ ’ ' ’ ‘ ‘ ‘ 
‘ F ‘ a ’ ‘ ‘ soa ‘ ‘ ry ‘ ‘ ‘ ‘ ’ 
4 6 ‘ 1 ’ ‘ : ' & ‘ ‘ ‘ ‘ ’ ; ' : 
‘ ' ’ ' ’ ‘ ' io ’ ’ ‘ ‘ ‘ ’ ‘ ‘ 
FEE RR ORO ny Meme fe we pee Pens weeny eee y oom wy money Sl lla Melee 
a 4 4 4 i] t 4 é 4 4 é é 4 f] ‘ ¢ 
1 r] é $ § b i 4 i ry ‘ ' 4 t 4 t] 
a t] a é £ é 4 ry é ' 4 ' i 4 é 4 
s ‘ 4 4 ‘ ‘ 4 4 ry ' ‘a ‘ ‘ ‘ ‘ + 
FS ES ee Fe at mewn demas Ret wns me wet ee yee tt eee pee wane = al Selene Modeled | 
’ ‘ ‘ ’ ’ ' ‘ ‘ ’ ’ ’ ' ‘ ’ ‘ ‘ 
‘ ‘ ’ ‘ ‘ ' ‘ a ‘ ’ ‘ ‘ ‘ ‘ t ’ 
t 4 4 a ‘ 4 4 ‘ r ‘ a t 4 + é ‘ 
‘ ’ i ‘ i ‘ ‘ ’ ‘ ‘ ‘ ‘ ‘ ‘ ' ‘ 
rie ete Reentis eerie Retetetiad cet Rode tole te eee mretto trom eer 
é + é ‘ 4 s i ‘ é ‘ i t a ‘ ‘ ‘ 
‘ ' i ’ ‘ 4 ’ ' ‘ ‘ ' ' ‘ ‘ ‘ ' 
a ‘ ’ i ' ’ ’ ‘ 4 ‘ ’ ‘ ’ ‘ : ' 
' ‘ a. 1 ' ’ i ’ ‘ ‘ ‘ ‘ i ’ ‘ ‘ 
Fee FO RPS RO Pe POR te wee pe mee Pe eet em Poem ny ce mney eames terete me—rt 
‘ ’ ’ ’ ’ ’ ’ ‘ ‘ ‘ ‘ ‘ ‘ ’ ‘ ‘ 
‘ ’ ‘ ‘ ’ ‘ ' ' ’ a ‘ ‘ $ ' ‘ ' 
‘ ‘ ' ’ 1 ‘ ‘ + ’ ’ ‘ ’ ‘ ‘ ‘ ‘ 
‘ ‘ ‘ ‘ § $ ‘ ‘ ‘ b ‘ ‘ ‘ ‘ i 
PI EE SS eg ae ne me ee gh ee i ap as eh ia i cop seg sis Sia ge tg es eg ee 
: dadGbVS be aAlLIm 22°F OL fu%k we GUAVA & Yo ok Aeu re aa ve Tee yy 
stand) Viv YNWISS 23h CUI 8 AYN OL su ali ots Se C0. Me ta ea 


= oe — 


ow we oe 


—ae = = 


oo = 


— —s i oe 


_—-_—— = 


-=-— = = 


C 
c 
” 
q 
Z 
L 
+ +t 
i 
4 
‘ 
tr 
abe 
; 
43 
2 a 
t «f 
J 
4 
ca 8 
A 
J 
vt 
7 | tt 
i} 
"1 
YL 
> ob 
oe 
red i crits 
fs ae ws 


. 


Page SJ of JO. 


* ALIS ill « 


Pee et 1°? 4 ye ae yg ys es ‘ea 
ge gee oo eet de Ree tena Seam peieey oe awit ee eet eon poy 
‘ a a ‘ ’ ' ADS SU Gia yok Get las lege Buy fees 0 a ‘ ’ ' ‘ ‘ 
’ ’ ‘ ‘ ‘ ‘ WUE God OGG dbt bo tilt. Gul ’ ‘ ‘ ‘ ' i 
a ‘ a ‘ ’ ’ O bts MUU OO Gt hae id ity ‘ ‘ ‘ ' ’ ‘ 
r) ‘ f) ‘ ‘ ‘ 1 CHS ota hots Sabb dicho Ubeats deceekpcels tis a ‘ ’ a s a 
iS Se Ee Cop rn eT TUE UL Uial Ai Jess ores em ae ee tek ihe ll 
a ‘ ‘ ‘ ’ ' © Gb PU Dod J EIU at ct ca ’ : ' ' . ‘ 
’ Po ‘ ‘ ’ ‘ 6 IIs de ase Leica ‘ ‘ ‘ ’ t 4 a 
‘ ‘ ‘ ‘ , i @ Ubodes oi) JW dail Livat cle i r ‘ ’ ‘ ’ r 
’ ‘ ts. ' ’ s § UU ttt EU : ‘ ’ ’ ‘ ‘ ‘ 
teroe eaten Retna Debecinl Reletated totetae ot tothe TT Tete Pies Leer rere Crear CTA Se ne ae he me hm me tp et ey ey 
a a ’ ‘ ’ ’ ‘ UIuu SIs tnidtubdh dti bs ‘ ’ ‘ ‘ ‘ i ‘ 
t ‘ ‘ ' ’ ‘ F UIC dod Pa HLL El aig ‘ ‘ ‘ ‘ s t ‘ 
‘ i ’ ‘ ‘ r ‘ wit UU tho tits abot a ‘ ‘ ‘ i ‘ a a 
’ ‘ ’ 4 ‘ é a lego hd Ul t. de ‘ ’ ‘ ‘ ‘ é ‘ 
ee See aera Sar SOG Noe hed sas ena eoeea ween, ee, ee ee 
’ t ‘ ‘ ‘ ’ 1 UIUGUO ds ve th oy Ws ’ ‘ t ‘ ‘ ‘ ‘ 
‘ ’ ’ ‘ ’ ‘ ’ WO Geis ot bey ft iis ’ ‘ ‘ ‘ ’ ’ ‘ 
‘ ; ‘ ’ Fl "4 ‘ QsJouuedd ol dog t} iia ’ ‘ ’ ‘ ‘ ‘ t 
‘ 6 ‘ ‘ ’ ’ : Guu, O w) u“ ‘ ‘ ‘ ' ‘ ‘ ‘ a 
Do Ger ae eee ence treme UO Haas + Hoa ess ae geet esas ot do A oO oo 
& ’ ‘ ’ s ‘ ‘ Wee IIGG ' Lu i ‘ ‘ ' i 4 1 $ 
‘ ’ a ‘ a : ‘ WU JUUadu ‘ y] ‘ ' ‘ ' ‘ ‘ ‘ ‘ 
‘ i 4 1 4 ‘ 4 WIVIMIGrSININT ‘ i ‘ ‘ ’ i ‘ ’ ’ ‘ 
. ‘ ’ ‘ 4 ’ ' tebe dias ‘ rw ‘ ‘ ‘ ‘ ‘ ‘ ’ ’ 
Oe SEE SE SCORES SERS t Hel ia UURem eee ana me  ee e o te Nin Mot 
’ a ’ ‘ ’ ' a Joo oda ' Ly ’ . ‘ ‘ F ‘ ‘ ‘ 
’ ‘ ‘ ‘ ’ t ry ts isnt dee 4 ’ ‘ ' i ‘ ‘ ‘ : i ’ 
a ! ’ ‘ ‘ ‘ ‘ U UU 4 ‘ t ‘ ‘ ‘ 6 ‘ ‘ : ’ 
‘ ‘ ‘ 1 ‘ t t Ww outl> ub 4 ‘ ‘ ‘ i ‘ ’ ’ ‘ 4 a 
fog. hae re en are PS Paes RSG s Sees pla ee ae eat et aio ct 
‘ ‘ ry ‘ j ‘ ‘ Lae lt 4 ‘ ‘ ‘ ‘ ‘ ry ‘ ‘ ‘ a 
4 ‘ ‘ ‘ ’ ' 4 - oa . ¢ a ry a ‘ ' ‘ . ' n a 
’ a ‘ ‘ F t ’ ud Lt 6 i ‘ i i ‘ a 1 ‘ ‘ ‘ 
r] . ‘ r) i 4 a FY a} J ' ry é § é ry ry i ‘ ‘ t) 
1 ae te nT Ope e nae miso lat een Seep eee eee wake eee ete te 
t. . é ‘ a ' ’ ad tion ' r ‘ : ‘ a ‘ ‘ ’ i 5 
‘ ‘ t ‘ 4 t 6 rw ] woo ‘ ‘ ‘ i ‘ ‘ ‘ i a ‘ 
3 a ‘ 4 ’ 4 ‘ iJ oe | ‘ 5 ‘ ‘ ‘ ‘ ‘ ‘ ‘ é 
a a ‘ ‘ ‘ ‘ ’ 2 {, 6 a F ‘ ’ ‘ 6 ‘ a ‘ ' 
ng gyre pe hte eee Ai Ae aera es NS eg ig ae epg ee pa re ee Cots ee i ~~ rwwe en ef eww ew we + 
r ry + ‘ i i ‘ i Lio 4 ‘ r) ‘ ‘ 6 ‘ ‘ ‘ ‘ r) 
‘ a ry 4 46 ’ ‘ ‘ se ‘ ' ‘ r 8 a ® ‘ ry , 
s ‘ PY 4 ’ é a ry a | ‘ ry ‘ ‘ ‘ ‘ ‘ PY ry ry 
‘ ‘ i ' ‘ ‘ ‘ ’ ’ ’ ’ ‘ ‘ ' \ ’ ’ ‘ ‘ 
Cn eR SRA Sa Serie Sear Sagie ge ae yey Rp me, many mows SORE edn st 
‘ : ' ' ‘ ‘ ‘ ‘ ‘ { ‘ i ’ ‘ ‘ ‘ ‘ ’ D 
4 4 ‘ ‘ $ 4 4 ‘ ‘ t ‘a é é ‘ ‘ ‘ e ‘ ‘ 
a ' ry ‘ ' FY ry ' ‘ a ‘ ‘ ’ ’ a ‘ ‘ a ‘ 
‘ i ' ‘ a . ’ ry a ' a ‘ r ‘ ‘ ‘ ' ‘ ‘ 
SEE eR eg Sept oer PORES TS St ad nae eh eee WN Sp i iS lg ag eigen gee ey wells; entaa peehtS 

Sd leAVS: 2082 SEEM Tee 1S Ve cae a OR eS RR Be a ae 2) aie Bie tpt Be Ae eos, ag foes 

Slaw sh GW se whos dt oe Vives «ASL SO MS “ENP Pee age eo eee Ys ie A a Re Waa te ee 


ws 


~-_a— 


—= 


f 
v 


+ 


wee 


ea) 
OD LEN 


— 
- ee 
rp Aa 


fee la eee 


%* AdiaSisstG «# 


O° 


es Via ade i) go OD os tes ae aoe ‘ 
I a i ia a a aa a as ald eit pth ve dae ee re ee OE 
‘ ‘ ‘ : ’ ‘ i e De ateUIT F  erci aE cS date bobs tates tigtabect tl § : 6 
‘ r ‘ i ' ‘ ry ‘ tu ee Ae eee rere wean or loli gat els Pade aed EAE oS ee dd ry ’ 
co ‘ ry r ‘ ’ ‘ ’ ’ i 6 ee re rs a tie eer. Sy ctr aided Jos é t 
4 4 ’ ‘ ’ ’ ‘ ‘ ‘ Lea ’ ’ GGibes isl le Gi Gieabed Gidabgitadeg y ’ ’ 
a AEE ae a a a eet has yey mI jefe FIL Gd si fe eee ae 
Oe ‘ ‘ ‘ ' ‘ ' 4 a Pan i 4 biGhs AP Sth ee Guta ' ‘ 
‘ a ‘ ‘ ‘ a ‘ ’ 4 ’ ‘ ‘ ‘ 3 EE GbE N ‘ 
ZS, 6 ‘ ’ ’ ‘ ‘ ’ i ‘ : ‘ ‘ ‘ edo Thagit bee dahil , ’ 
‘wt ‘ fw ' i ' : ‘ ‘ , ‘ ‘ ‘ i WJiosuer Ped 6 ‘ ‘ 
aaa PRP RT Re Fem fem we pee pw Hy ew ey ee ny ema TTT em pm he pee e en ge wey 
fa, ' ‘ ‘ ’ : ‘ ; ‘ ’ ‘ ‘ ' ’ ' boloe a ibe dot s ‘ 
ry ’ 4 ’ ‘ ‘ ‘ ry ‘ ‘ ’ t ry ‘ ae ree ree ene 4 i ’ 
‘ 4 ‘ ’ ’ ' ‘ F ‘ ‘ ‘ : ‘ é BU Vous eg ‘ ‘ 
‘ ‘ ‘ ' ; i i ‘ $ ‘ ‘ $ ‘ ‘ ediccelfos maid 6 ’ ‘ 
A a a aa a a a ts ee en ee ge ee a ee ee 
“4 ‘ ‘ ‘ ‘ ‘ ’ ’ ‘ ‘ ‘ ’ ‘ ‘ a lotdad as ‘ F ‘ 
r . a é ‘ ‘ ‘ ry a a ’ ry ‘ 4 ry Seder dul ‘ 4 ‘ 
‘ ‘ ‘ ’ ' a ’ ’ ‘ ‘ ' Fy ’ t ‘ Wateda dd i i ‘ 
‘ ‘ ‘ ‘ 4 ’ i s ‘ ’ ‘ ’ ’ ‘ ‘ Ute des ‘ 1 i 
a a ae a a a a et er a ee ee ene ee 
4 ‘ a ’ ’ ’ , > ‘ ‘ ‘ ’ ‘ ’ ’ Lior 4 a ‘ ‘ 
’ > ‘ ‘ ’ ‘ ‘ a ‘ ’ a ‘ ‘ ‘ ’ “jet ti ' ' ’ 
’ é r ‘ ‘ i ' é r) 4 a r a FY ry List ae r) 4 ry 
‘ ‘ ry a ‘ a a ‘ a ‘ 4 ’ F ry ‘ tae Lb, ‘ ‘ ry 
ee ES Se eS SS emt aa Se ey a eee ye ey Seat ots btm wat rer ant ee wa + 

+ ‘ a ‘ | | ‘ 4 t r) i ‘ a ‘ ‘ vi é t ‘ 
i) a 4 ‘ i ‘ 4 4 4 ry ‘ r a a s ne ‘ a ry 
$ 4 e ‘ ‘ ‘ ‘ t ‘ ‘ é 4 ‘ ‘ ‘ vt ‘ ‘ ‘ 
ry ] 4 4 t ‘ 4 a ‘ ‘ ‘ ‘ t ‘ ‘ WJ 4 ‘ ‘ 
Ba en er Re Be tt Sear EM I A wel pS iy Sg ice gr ew aires al retell genome Se pe mt 
a a ‘ i ’ ’ ’ ‘ ‘ ’ ’ ‘ ' ' ‘ ls ’ ’ ‘ 
‘ ' a a t 4 4 ‘ + ‘ ‘ 4 ' ‘ 4 4 ‘ ‘ + 
' ' ‘ ' 4 ‘ 8 i ’ i ’ : F a ' a a ‘ ‘ 
t 7 4 ‘ ‘ ‘ ‘ ’ ‘ ‘ 5 4 ’ ‘ ’ F $ | ’ ' 
ea em Si ee tery m Soawerentete ga See enema a Wee Eeyore eae yang Cie liar kot 
t 3 ‘ t PF i r rt t. ’ 5 i ‘ ‘ ‘ ‘ i ‘ ‘ 
4 ‘ “4 ‘ ’ ‘ ' ‘ ’ ‘ ’ ; ‘ ‘ ’ ‘ ' ‘ ’ 
‘ ‘ ’ ‘ ’ ‘ ‘ ‘ ' a ‘ ‘ ‘ ‘ 4 s ‘ ' ; 
a i ‘ ’ ‘ b t é ‘ ’ ‘ ‘ 4 F 6 ‘ ‘ ‘ ‘ 
ETN eet AN yg a rt mee ee te ts re een ee as asi arpa mal ms mp ese ck lero ene ec at 
‘ é 4 4 ry ‘ ‘ ‘ ‘ ry ’ ‘4 ry ry i é ‘ é a 

) ‘ a ’ ‘ ‘ a ry ‘ 4 4 ‘ " ‘ ‘ ' ‘ . ‘ 

‘ ‘ t ’ ‘ ‘ ‘ a ‘ ' rs 4 ‘ ry ‘ ’ ‘ ‘ ry 

‘ ’ i r) ‘ 4 t i ‘ t ‘ ‘ 4 ‘ 4 4 r ry ’ 
De OR EES ES SS Sat Se Se Se a a Re pe a ey ae als gin moe 4 oa ete eek ee lo 
a i i é ry a 4 t 4 4 é ‘ 4 4 4 é a A é 
r t ‘ ‘ ’ ‘ ‘ ‘ ’ ’ a a ‘ i ‘ ‘ ‘ ‘ ‘ 

4 i 4 5 4 4 ‘ é ’ + t ry ¢ ‘ + a ry 4 e 

‘ : ‘ 4 ‘ ‘ ‘ ‘ ‘ ‘ a ‘ $ ‘ ‘ t ‘ ‘ ‘ 4 
Fone Renn eet OE Se OR RS Be A ea eee Fe ee Simla aay SO gael) SiGe Semele aee es | 
D.J hau eh > cu C aa L I Di EES : ' Ms ur. Oe * sow u * Pr ee fad . 4 . whos ‘ 3 “ raw aes 


Didaal VIN &*® Us SSE Mee x ea OE Soe. ae. eM Gap tes tofu fu 4 sony SO cage 4 om oka wo Ge 


ar od ~ ae 


| 


. 


Ce 
= A 


- 
< 


psa 


~ Choe 


FIGURE §$-11 


Pa Go 


*® ALISind % 


,o) 1 ee ee bs Be Wy ae Zh ee go 5 ve 
FERRE Er fm py Pm me fe eM Fee | we eK pm ee eee ewe pe mee fe ee eH yy ewe eee my 
<A ’ ‘ ‘ 1 ‘ is sella aes ube lb) 6 ‘ ’ ' ‘ t ‘ ' ‘ 
’ ‘ ‘ a ’ ’ Muu lad a la 8 : ‘ ’ : a ‘ ‘ ' 
“ ‘ i ‘ i a ’ Gotu ace Get F ’ ‘ ' a i ‘ a 
'] ‘ 4 ‘ t a OG onl lige eyed {} Wisi 4 ‘ ‘ ‘ a a ‘ ‘ a 
EN mm me momen mem me emma meow me tom mm Me) EL Ot et mee eee te emt ew et em nny meme teem epee end 
’ ‘ ‘ ‘ ' ‘ Lee LOTS Fe ele ' ‘ A ‘ t 1 ‘ ‘ ’ ‘ 
ge ei 4 ‘ ‘ 4 ‘ VOU Ute JO OU ‘ ‘ t ‘ ’ ' ’ ’ ‘ ' 
§ a 6 4 ‘ ‘ pligid duke iJ 6 ‘ ‘ ‘ ‘ ‘ i ‘ t ‘ 
4s t b, ‘ ‘ ‘ ra eS Fees re | a ‘ ‘ 4 ry ‘ ' r ‘ ‘ 3 
Fe ee me me me fm mms hmmm mm me Ue et et me ee et me ap ee pe eee pee ee tm pm een + 
‘ ’ , ‘ s ‘ oer W OL Oe ee ‘ 4 ‘ ‘ ‘ ' ‘ ' ’ ‘ 
‘ ‘ ’ ‘ b ‘ Mu duchou- ' ’ ‘ ‘ A ' ‘ ’ ‘ ‘ 
’ ‘ ‘ ‘ ’ ’ eres ee Le ee j ’ ’ ' ’ ‘ ’ ‘ ‘ 
‘ ‘ ‘ ’ § ’ ERIOL EOL STEELE: . ‘ ‘ i ‘ ‘ ‘ ' ‘ ’ ' 
TT FO wm tm me tm Ly Oe te mn te mee fee ope ee pe mre pee ee poe me feu anny 
' ‘ ' a ‘ ; strodJIUU ' ’ t ’ ' ‘ ’ ; ’ ‘ ’ 
‘ i ‘ ‘ ’ ' aout end ’ ‘ ‘ ‘ 4 i ‘ ‘ ‘ ' ‘ 
’ 1 ‘ i $ ’ abun Uasks ‘ ‘ ’ ’ ’ ‘ a ' ’ i i 
‘ ‘ ‘ ‘ ‘ i Wu tides $ Fi ‘ t ‘ ‘ ’ ’ ’ ‘ ‘ 
TO me me mm mm mw mmm ea pS Em me pm mm Pe em pe me pm me pee po me pe me wpe ene 
’ t ’ ’ ’ t aligud Wit ‘ ‘ ‘ ’ ’ ' t ’ ' ' ’ 
‘ ‘ ’ ‘ ry ‘ si’uld) So Ld ' ‘ e F ‘ t ‘ ’ ‘ 4 ‘ 
i a ‘ ‘ ’ ' afiuhy tb U4 ‘ : t ‘ ' ri ‘ 4 ’ ’ 
‘ ’ ’ ’ ‘ ' Muu WY oJ ' ‘ ‘ \ ‘ ‘ ' ‘ ‘ ' ‘ 
forme fy me pO mmm lm pe pm mmm pe mmm ye me nt ee pe ee pm me ye an ge ea gp eee gt ee nt 
‘ ‘ ‘ ‘ ’ ‘ eUuu ou & 3 s ry ’ : ‘ ‘ ‘ ' ' ’ 
’ ’ ' ‘ a 1 (lotr yg td ot F ’ ‘ ’ ’ ‘ ‘ ' ‘ ‘ 
‘ i ’ ‘ r) ! atalgo6 4 ’ ‘ ‘ ‘ ‘ t ' ‘ ’ a t 
’ ‘ o - ‘ ’ ‘ pied a od ‘ ‘ ‘ ’ ' ‘ ’ : : ‘ ‘ 
Pr mmm Pe mm eK Pee pee Ope mm pment em Pee be ame pee w n t eee ey mm eg Seen ft me we meng ce me pee ny ee amy 
‘ i ‘ i 4 ‘ adda » al ‘ ‘ ‘ ’ 4 ‘ ’ ’ ' ’ ‘ 
r) . FY ‘ ‘ r) ‘ wou # ‘ r) r) ‘a ‘ ‘ rn ‘ ‘ ‘ s 
é ‘ + + 4 t 6 oa 4 u ‘ i a ‘ a 4 CY] ‘ ’ ‘ + 
oo ‘ ‘ ‘ ’ a ao a ul ‘ ‘ ry ' ‘ ‘ ‘ ‘ t ’ ‘ 
FE ee et mmm fm ee ee Se ey me me Pp ee me ge eee ae ewe pee ee teem; 
‘ ‘ $ ‘ ‘ ‘ sou ‘ ’ ‘ ’ ‘ ‘ ’ ‘ ‘ ’ ‘ ' 
a ‘ ’ 4 FY ’ aod r t a ‘ ‘ t ‘ r) a ’ ‘ ' 
i ’ ' ‘ ‘ ‘ sow ‘ ‘ o ‘ ‘ ry ' a ’ ‘ a : 
‘ ’ a ’ ry h ‘ ‘ ‘ ‘ ‘ ‘ ‘ a ‘ ‘ ’ ‘ ‘ 
TR mmm mt mm mn tt nt mrt mm Hm emt em mm pm ee pe ny ee pm ny em ee pee yom eet 
‘ 6 ’ 4 a ‘ ‘ 4 ‘ i a ‘ ‘ ry ‘ 4 ‘ ‘ i 
’ ‘ ‘ ‘ a ‘ ‘ : ’ A ‘ ‘ ‘ a ‘ a ' ’ $ ‘ 
s ‘ ’ ‘ : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : ry ’ ’ 
‘ ry ‘ s 4 4 4 ‘ i ‘ 4 ‘ ‘ 4 4 é ) a ‘ 
TE mnt me be mmm te mmm Rm mm tem me pr mm Ee ee my ee Pe ee pee pew ne pee em peewee 
‘ ’ a ‘ ‘ a ‘ : ’ : ’ ‘ ‘ ‘ ‘ ’ , ‘ ’ 
‘ ’ ‘ ' ‘ ‘ a ‘ ’ ' ‘ ' ’ ' ‘ ‘ ‘ ‘ ry 
4 4 b 4 i ‘ 4 4 4 e ry ry $ i) t] i ry I é 
‘ ‘ ' ‘ ‘ ' ’ ‘ ‘ ’ ’ ’ ‘ ‘ ’ ‘ ‘ ' ‘ 
alent Meine Meeieeenl Deieeieiedh Renata Redes Melee nie Reload Rodin Dedede Melt ke Boe ee ee ee ee 
Saplgwves Se- o BLN 67) A ae Mk oe AIA GR SAG, PAR Race cn Me tee Hae, a a ee eee 

alahal tiv » Sadi oSaJlaa x iii dy tj oANN tb) ted aa bh eo Ry ee ae Seer ta ee oo a 3 NC idee ty 


.- 


1 
eli ia 


yh 


FIGUPE 5- 


re 


ce 
.- 


a 
€ 
C- 


+ 
' 
{ 
i 
' 

> 
t 
i 
i 
] 

+ 
t 
I 


~~ 
¢—-— - = * 


‘ 
t 
! 
! 


3x~ec oe? fe f¢ ee = 
++7;..? F&F = & 


ete &= ee = ee * & 


4 a 


- ef +r te HM ew = 
i 
1 
{ 
t 
4 
! 
' 


s. 
‘ 


ee ee oe op ee we 


prem eteen tae 


é 4 
‘ t] 
‘ ' 
‘ ‘ 


+ 
‘ 
4 
+ 


tor we pe ee PK 


i 1 


ot Zt 


an eee i | 


Fev 


Viv 


: * ALISA & 


a) as . . a. : 
to 7 an | eet nee oe y 4 * 


et ee mee ae me pm pa pet et ee pe mt ee ee eee Hp ees 


deel DR doe Meds Jad eM bei) yet lege be dta ' 





’ a ® ‘ 
‘ ‘ ‘ Witoaw) satic ghar atl lilict Wee Ae tri kids: ‘ ‘ 
‘ ‘ ’ SUE CIC ts see ued act) a tebe op ota bry i ' 
‘ ‘ ‘ ee] Oe Le ee ee) ee rT ee) OT ee ee] a e 
SP mm tmnt UU ul Ha SOUL GG tle te ae pee tonnes 
‘ i ‘ echt hesleses ta Wat ye wete dha! ae Coy dade - Ad ’ iw i a ‘ 
’ ’ " iMijgdiad Saltau abr fel ty, PACE AED aes ‘ t r ‘ 
‘ ‘ ‘ OCD a Jue k Ub SesUise tata ise tebdtll as t t ‘ a 
‘ ‘ ’ EOL the hb lice Hoa bid bade ad ' ‘ ‘ ‘ 
me met mm tm nant mr Jobst hh ie a et em eet ere em pee ee pee ny 
' ) ’ 9U Glades abot tele Ol ae totidid ob é ‘ ‘ ‘ 
6 ’ ‘ ‘ hl Oa rea Oe er wrens ly ‘ ' 1 ' $ : 
‘ ‘ ‘ ' Waa die dd Mie tithes ara tl ‘ $ ' ‘ ‘ ‘ 
4 ‘ ‘ ‘ sth Soa det ie) Ue ‘ ’ ‘ ’ ‘ ‘ 
at momma pm mn pew m mm tem istity ny Sd geen tem ee to ee pe cen pee ee pe ey ee at 
‘a ’ ‘ 1 UGotid. Iau ta , ‘ ‘ ' ‘ t 
’ ’ ’ ' tata clothe. gels ‘ ' ‘ ‘ ‘ ’ ‘ 
‘ ’ ‘ ‘ JU UO onl ‘ ‘ ‘ ’ ' ‘ ‘ 
’ , ‘ 4 nw LOneie i Core mer | ‘ ’ : ’ ’ ‘ ' 
cts Mee ieee einen Meeleeiente Rentekabadl S10 T O10 tale EE food 0 tds 20 lela Sti Bt ee eee ee ea ee 
‘ ry i r wWO led Uo ‘ i ‘ ‘ ‘ ‘ a 
‘ ‘ a ‘ A a a a ‘ ' t ‘ . ‘ 
‘ $ ‘ ‘ uu OG Wo cs oa ‘ : ’ 1 ’ ‘ ‘ 
ry ' ’ t iJ th asd Lb ’ ‘ ' ' ’ ’ ‘ 
ee re fm mw fm ep ee et ee ey “em e fp KK ee Pee Pee pe ee Pe em Ye 
4 t ’ ‘ ad Gio wid i i ‘ r) e ‘ ‘ ’ 
‘ ‘ rY () ead bb hous r) () ry 1 4 ‘ 4 ‘ 
‘ ' ’ a ali Uo sata ‘ r a ‘ ‘ . ‘ ‘ 
’ ‘ ‘ ’ po oat beat i ' ’ ‘ ‘ ‘ ‘ ’ 
OT et me mm mm fm mm me me mt ee gm my ee em pew wey 
ty ‘ a rl é have é ¢ ' 4 4 1 a e 
é ry ‘ ‘ ‘ au ‘ ‘ a t ‘ ry ‘ é 
é ‘ 4 ‘ a eal 4 ‘ ‘ ¢ ‘ ‘ ‘ ‘ 
i 4 4 ' é $s ‘ ‘ t t ‘ é ‘ é 
PR mt nt em tm te at mt ee et en et eee pe ee pee ees 
‘ ‘ t ‘ ‘ ' ry ‘ y ‘ ‘ ‘ ‘ ‘ 
é ‘ 4 4 4 ‘ 4 ‘ ‘ r a ‘ 4 4 
' ’ ‘ ‘ ry ‘ a ’ ‘ ‘ ‘ ‘ ‘ ‘ 
‘ ’ ’ 1 ‘ ‘ ' ‘ ‘ ‘ ‘ ‘ t ‘ 
ee me et mE mm etm me me mm ee pee Pee pew e p ee we 
4 4 ‘ ‘ 4 4 4 (] ‘\ ‘ é 4 t a ' 
i] ‘ 4 4 a 4 é ‘ + 4 ‘ a ‘ ‘ 
4 4 s 3 | ‘ i ' ‘ + 1 i + 
‘ ‘ (] ‘ 1 4 ' a ‘ : r ‘ ‘ 4 
Se FS Pm mm Rm pm ee eg mee 
4 é i t ‘ a é t ’ ry é ‘ 4 ry 
‘ ‘ q i + ’ ‘ ‘ ’ ’ 4 ‘ ‘ ' 
4 ‘ 5 ‘ , ‘ ’ ‘ ’ ‘ ‘ ’ ‘ ’ 
’ ‘ ' ‘ ‘ i a ‘ ' ‘ ' ' ' ‘ 
aad din diedienteath Meeleienhenth eenincinats taketh Mekentetedl Rettetionial: Medeitoah Matteo Rote ee ee ee 
SS eS. PONS AE gee Soe, SUE Sipe Go he Rate. eS? ee Es ee i ay 
e UNIS sla wD LVod aa we AN cl gl a Pte fC og e Fe bad wf a8 i 


9 


—— ee oe mee of =~ + 


‘ 4 

4 ‘ 

4 ‘ 

‘ ‘ 
sere pee wa 
4 é 

a ' 

4 a 

‘ ‘ 

leet doetetetonty 7 
‘ $ 

4 ‘ 

4 ‘ 

+ 4 
wont emt 
4 ‘ 

' ‘ 

' 4 

4 i 
cliente deeiettetonll f 
‘ ‘ 

ry 4 

‘ i] 

4 ry 

mae ote 
+ ‘ 

‘ s 

4 * 

4 4 

ee a ee we oe 
‘ ‘ 

! ‘ 

+ ‘ 

t ‘ 
eee eS 
‘ i 

4 t 

‘ 4 

‘ t] 
a ee ee 
4 4 

‘ ‘ 

4 t 

4 ‘ 
ee es 
t iy 

a a 

t] ‘ 

‘ ‘ 
it MMe } 
- . “ro ‘es t 
Ras ae ' aa 


fs 


ries 


~ 
—_ 


uw 


wm... 
~ «= om ew 


3 


-1 
ie ace fw 


- 


RE 5 


? 
4 


FIG 


Page Of of 7 


¢— wwe ewe ep em me 


+ -_—n we ow 


CG ' 
eee 


4 
t 
4 
¢ 


eee ee 


t + é 
FY ’ ‘ 
4 4 4 
4 i oe | 
rere tee" 3+ = 
é t é 
4 a t 
a é 4 
é "4 ‘ 
ete eren tweet 
s ‘ ‘ 
¢ t ‘ 
‘ ‘ t 
i ry ‘ 
twee ew te wee ewe 
‘ ‘ t 
FY F) é 
a a ‘ 
4 ‘ ‘ 
Tere pew went ee 
4 + PY 
‘ ‘ ‘ 
‘ ’ ‘ 
‘ i a 
ieee Mined ett Melee 


Ss ieedieieetinli: Maelo te ie 


4 


sia here 


S1uAd] 


iy 


ge 


i acer 


» ALISN 1G x 


le 


ok 


sp" Oo, 
Se . 


rd 


t 


. 


~~ 


FR em fe mm el mm me pe ee fe pe me wy eee 


a 5 ‘ ’ ’ t tw la Cigtloct IC eee 1G Pee ial ee. 
’ a F ‘ ’ a ‘ wl See be It ties Fee a doe be ei eked 
4 ‘ ’ ‘ ' ’ ; ‘ ob ab alt bbinst Jhetieds WI 
' ‘ ‘ ‘ ’ 2 ‘ ‘ Be Ge bb 
aaa aN aa aa a aaa eae a er ale eee Soleo tn fea RS ee VR ee 
‘ ‘ i ' : t ’ i ‘ sig ula obdr at sate ie ede 
’ ‘ 5 ‘ ‘ ‘ ‘ ‘ ‘ bus Pig bie Ped ead 
‘ ’ ‘ ’ ' ’ b ’ ' a ’ Samet et ery a ee 
’ ‘ : ‘ : t ‘ ‘ 4 iu i EU thd 
Em me mm mm tm mm tee a gp eg mee ny eer iil oli is J 
‘ ’ ' ‘ i ‘ ’ ’ ' ‘ i ihe tig we Whe aa) 
‘ ' $ ' r ‘ ’ : ‘ ‘ ' ne Oe hae cas ee 
s ‘ ’ ‘ ‘ 4 4 ' ‘ ‘ ’ Yogen Hua Rs 
’ ‘ ’ ‘ ‘ ’ ' ‘ ‘ ‘ ’ ore eed Os a 
TSS FO eM Pew me pe mm ef ee te eat em ny www ng mem amp em nny meme tihiivhias. Vimo 
4 ‘ é i ‘ | FY é ry é f) ‘ lots Mages, 
‘ ’ ‘ ‘ s i ‘ ' ‘ ‘ Pr Pies aa ee 
Fy ‘ ’ ‘ ’ ’ ‘ ‘ 1 ‘ ‘ ’ ee 
‘ ‘ ‘ i a 4 ‘ $ ‘ 1 ‘ 4 viel eed 
Ee mt mee ee me me nt nm mf ng em ny ey ey mem em ilia eo 
4 a a ‘ ry ‘ ‘ ‘ ‘ F) a ‘ wrong 
t ' a FY ry ‘ ry ‘ ‘ ry ’ r) tra! 
‘ ‘ ‘ ‘ ’ ‘ ’ ' ’ b ‘ ‘ ted 
6 ’ ‘ ’ ry 6 ‘ a i ’ a ‘ vada 
eee eh me mm mae oh ce mm em me me ae op mm em am fe ea oy ee ee ey wg wee torme jew 
’ ‘ 4 ry a ’ ‘ ’ ‘ ‘ ‘ ’ oo, 
‘ ry ry ‘ n ; : ’ 5 ‘ a $ wit 
‘ ‘ t ‘ ‘ ‘ ‘ ‘ ‘ A ’ ‘ tat 
4 r] + $ ry ‘ ‘ 4 f] é ‘ é ‘a6 
ee Meets Semtenhedene Sele, elena Delete ede tote et eee mem ieee peer 
s i ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ a ’ wed 
& ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ PY ‘ ‘ 116 
a ‘ i ' ‘ ' a ‘ ‘ ‘ PF ‘ is 
‘ ‘ s ‘ + ‘ ‘ ‘ ‘ ) 4 ‘ ae | 
ST SSS PS eae Re iS SS aS pec Seley Se ea ys eg See 
] + é ‘ + 6 é 6 ‘ ‘ ‘ ‘ ‘ 
$ ‘ 4 ty r é a é t ‘ 6 a ‘ 
é ‘ ¢ ? é a ‘ é é é 6 t é 
‘ ‘ r ‘ ‘ ' ’ ’ ’ ' ‘ ‘ ‘ 
TS TS Ee ER eT mm tm ms my mmm] ee me meme pe ey Re wey eww, on aon 
i ‘ 4 é ‘ F] t a ‘ é 4 ‘ 4 
‘ ‘ " i ’ ‘ ‘ ’ ’ $ ‘ ‘ ‘ 
: i ' ‘ i i ‘ + ‘ ‘ ‘ t ’ 
4 ‘ ‘ n a ‘ ‘ ’ ‘ ’ ’ 5 ' 
EE ee ee ae a ie ape iew esp ae eine a Sy eng Gees ms pe ee 9 ee em eg 
i ( 4 ‘ + ‘ i i] ‘ ‘ 4 | 5 
‘ t ‘ ‘ é ‘ ‘ 1 6 ‘ i 6 ‘ 
‘ a ry i ‘ ’ a ‘ ‘ ’ ° ‘ ‘ 
\ i 4 i ‘ ‘ é 4 4 6 ° 4 | 
let Relea Rendered Relinnedeads etieiniad Moleindedl Rake eted Sete Otte tte ee ee ee 
Soo (ELEM Se ar ag Seta Se. ey Gwe ay a ae, See oe ww HO oe ee . 
e INES Seb ee ERS eg Ae ae ee AG Gag bee C5 GS Ie’ & Lis et 


o 


9 
df 


teed Roe] 


‘ 
‘ 
a 
t 
tr 
t 
' 
4 
‘ 
t 
‘ 
‘ 
‘ 
' 
4 


Sn ee ed 


7Te F&F Bw wee Fe ee 


T.- = «» 


ee *® - we Fe we > 


_—— — om 


- 


tr = & o& i i a a ee ee 


toe 


- * 2« © © w& = 


tm we tn ow eo 


+ 


~~ ame + 


- 


t 1 
1 J 
' , 
I I 
Sale a a oa 


t 
’ 
t 
I 


~e fe fF ee KF ewe ee +e Ft em 


at 


A“) 


a 


fa 


a 


Pd 


roe SL 


Pn ee 


Cle wk 


5th 


elaeiare 


of T 


SB ALES od te 


“ 


—— a 


— se 


ae pee?’ oe epg | 974 ae | tars oP ae 
ian Sa a a le a fe ala ae ones ee ae ee ee ee ee 
$ ‘ a i ’ ‘ eos eee © ee en ere rd er wot my) 3 ‘ ‘ ’ 
’ ‘ ‘ i ‘ ’ ul Vado erg are a 1 ee ee oa t+ 4 Log ul ‘ ; t 
’ ’ ’ ’ ’ ‘ pikibiswDwehteaat tin. 4 Sy wail is ' ' ‘ 
‘ ‘ ‘ ' ‘ ‘ Pasian dhl ss U4 hg i ‘ ‘ ‘ 
clean eee ete Renee eet deleted Kot Ol TATE) DLE EOE fem te mw mmm, je ee a pe ee pe ey 
' t ' ’ ‘ ! a 8 Oe OTe re Ce ‘ ‘ li ' a ‘ a 
‘ ‘ t ‘ é ! bo badodkaahs Vides ‘ ‘ A ‘ ‘ ' ‘ 
' a i $ ’ ' eed Cle be Ore re meee Pere t ‘ {) ‘ ’ ' ‘ 
‘ ‘ ‘ ‘ a ' 6 wehibuetuw sdisd ‘ ‘ ’ ’ ‘ ’ ‘ 
FE I TE me SN A ee ee: esa See he oe me LL LIL ANS aa Lg PL) me om are Oh i a gs | ws a ew Sal aa pee eg 
6 ‘ ‘ ‘ 4 YEP Le POLei eer ee | ‘ 4 ‘ s a r) a 
' ' ' ‘ ‘ ' PUG Us 4 t ‘ ' ‘ “t t 
4 4 ’ F ’ ‘ UW Us 4 ‘ ’ ‘ ‘ ‘ ! i 
‘ a ’ ‘ ' ' aod AMS og ’ ‘ 4 4 ’ ‘ ; 
FS SF ep em mm pm mg mm et mt at mmm ng ee ag tome y ew wy ee poem a | 
’ : a ‘ r i sow Gaull 4 ’ ' ’ ‘ ‘ ‘ ' 
‘ ‘ i i ‘ ‘ bos UNewu a ‘ ' ‘ ’ 4 ’ ’ 
‘ ‘ i ’ I ‘ i oS test ot) 6 ‘ 1 ’ ' ‘ i ‘ 
4 ‘ ‘ f] t ‘ 6 id eit ) ‘ ry é ‘ a ‘ ‘ ’ 
eS Ee Se tS hae pw ee ee iat Haas eee eee pee poe a peek paca 
’ ‘ ‘ ‘ ‘ t a ok tHokdig 9 ‘ ry ‘ ’ ‘ ‘ $ 
‘ ‘ ’ ' ‘ ‘ # YD didtsal 4 ‘ ’ ‘ ‘ ‘ ‘ ‘ 
‘ ‘ ‘ ’ a ’ sou (luvusa oy ‘ ' ‘ ’ 5 ‘ ‘ 
‘ a 4 ‘ ‘ ‘ 1 uU dtu) 6 ‘ ‘ ’ i ‘ ‘ t 
Te te LR aT mw mh mms me my me feet mee Pewee} me wy meee cee pee teeny 
‘ ' ‘ ' ry ' iow J ihe ‘ ‘ ’ ‘ ‘ 1 ¢ 
‘ ‘ ‘ ’ ‘ ’ ou Jo wl 4 ‘ ‘ ’ ‘ ' ’ ‘ 
' a ’ ’ ‘ ‘ UU J tes ‘ ’ ‘ ‘ ‘ ' ‘ 
' ‘ ‘ ‘ ’ ‘ ’ J th ‘ 4 ' ‘ ' ‘ ‘ ’ 
FS FS ES FST FR Mm hme th we lee} ee pe ey ee peep omee pew ee po mews 
‘ ’ ‘ ‘ r] ‘ a wig a ‘ A ry ‘ ‘ ‘ i 
f) ‘ ‘ ‘ ' ‘ ‘ Wools r ‘ ‘ 4 a ‘ ‘ ‘ 
‘ ‘ a é ‘ ‘ ' rk i r ‘ 4 ‘ ‘ ‘ 4 
a? ‘ ‘ ; r) ‘ ‘ t #o ow ‘ ‘ ‘ ’ ‘ ‘ ' a 
FO OT RO Pe bm mm pe me pe mm pe Jee eee fe pee pen mee ny een eee, 
$ t ‘ ‘ ‘ 4 4 ot ‘ 4 + é‘ ‘ ‘ ‘ ‘ 
‘ ‘ ’ ‘ ’ ry ‘ r) 5 ‘ ‘ ‘ ’ ‘ ' ‘ 
‘ ‘ ’ ry ‘ ' ‘ " ‘ ‘ a ’ ‘ ‘ ‘ ' 
' ‘ ‘ ‘ ‘ ‘ ' ' ’ ry ‘ ’ ‘ ‘ ‘ ‘ 
FRE OE wt mR pe me pe mt mm pm pe ny em ny erm ny meng mewn Fame ye mem 4 
r) ‘ ’ ‘ ‘ ’ 5 1 i ‘ ‘ i ‘ ‘ ‘ ‘ 
t r ‘ ‘ ’ ; ' ‘ ry ry ‘ : ‘ a ‘ ‘ 
’ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ry ’ $ ‘ ’ ' 
' ‘ ko ‘ ’ ‘ ' ’ ’ ‘ ‘ ' ‘ ' ‘ ' 
Pe te me te Pee et Se et med mm et ees Et mm mnt mew nt emma sy ewe pe ean po wmens 
- ‘ ry ‘ ‘ ‘ 4 ry ‘ ‘ t ‘ ‘ ‘ ‘ ¢ 
' ’ ‘ ‘ ‘ ‘ ‘ ’ ’ ‘ ‘ ' ry ‘ 5 ’ 
‘ ‘ ry 3 ‘ ‘ ' ry ‘ ry ‘ ‘ ‘ ‘ ’ ‘ 
é ‘ é ‘ ‘ ‘ A ‘ ‘ ’ ' ‘ ' ' ‘ ‘ 
Poem RM pe mT me Pe emt en fmm met me mat mewn ye ent eee perme n pee my cme gw ewn pewnn,y 
S42 NAS Go VLE SLED lk Gets w 9S we BEST BA cM VEE. ee a OS age “GR AAG hn 
SPINAL TW @ oN PSS IgC%a ee Chet) 6 BYR e sa 2G “eRe Pe Ag oe Jandy 


% 


-———_— = 


& 


\: 


.@ 


| le ad ca ee 1 


7— Fr ec &— & —~— ew fo te @~ eee eee wo 


-_s ~*~ 


-_* se *& we we 


a Ft eo ew © 


«fe = = 


—we eee ee eee 


——~ a oe 


— eo 


—_—— = = 


= ar ow 


‘ 
a 
a 
4 


+e fF = = 


+ 
' 
t 
i 
t 
-— Fe Ff +e Fe 


- 
@e eee +e! ew = 


' i] 
é ‘ 
t ‘ 
4 ‘ 
Tm = we + 
4 4 
$ ‘ 
i ‘ 
. i] 
ee at 
‘ a 
é ‘ 
‘ ‘ 
‘ 4 
trees 
t] 4 
‘ ‘ 
‘ ‘a 
a ‘ 
Ts wom + 
] ‘ 
é ‘ 
r t 
4 4 


Ran 


ne Oe CP oe 


Page 69 


i~ 


9 of 78 


Pace 


t+—_— * = «+ 


Pa 2 


_—— ee we oe 


‘ 
‘ 
‘ 
4 
meee om 
‘ 
i 
‘ 

t.. 
abies ac 
a 
6 
4 
‘ 
—"———— Po 
‘ 

’ 

4 

t 
=a + = = 

‘ 

$ 

‘ 

+ 
din as a a 

‘ 

a 

‘ 

‘ 


‘ 
‘ 
‘ 
‘ 
+ 
! ‘ s 
+ a i 
' ‘ ‘ 
is i ‘ 
tore ret rete 
‘ 4 ’ 
‘ ‘ ‘ 
‘ ' t 
‘ ‘ ’ 
CS eiaieniadt Reale Rated 
er ' ’ 
’ ‘ ’ 
4 t ‘ 
s ’ i 
rem ee pe ewe pee 
4 ' ‘ 
‘ ’ ’ 
‘ ‘ ‘ 
‘ ’ ‘ 


a bua 


nee oe 
a.b dUdwY 


r)oaly 


-—+t- 


7] 


+- 


: ‘ ' t ‘ i 
ie ee a ee oe Se 


5 


‘ 
] 
L 
4 
~t 


Siw 4 


“ee 
' 
we - 


J 


! 
a? 


—— —- 


* Adi ae 
SF eis ar oe a — 

TSA ST ee fm eh Oe ER my mm tm et ew ey me fee ee pee 
r) ‘ Clare) Oren Tener ert Malis tise He Tine? ets bousa 
rt i SA GUTUTera One iare tome Te meee) Creee 8 hey Cee | eee a) ce Ie Pe Ore) 
' ‘ CLSV TS SLO pel OL Le eee Pre Ore OTe Uren Reet Tere Tene nye, us fry 
r) a ef SU ee GE Ge tg elon lea 

alk a aan a ada oe ey ee | | ee he a eee ge ee Cw eed ed Oe ed 
' ‘ bs Ale. te i PIES baa ee EEE ‘ 

i ' a el cee SAIL CST bob sat ‘ 

a ' @ wera dati Cn Goeduek tba G ‘ 

t 1 G Ut EO SI dae bhe ae tld be i 
Se tee met tJ ee IL bt a seem ns 
é ‘ ‘ thle ete S bidiod. deusts Los {j 4 ‘ 

‘ F ‘ Gist Juda @Uslide id we ‘Jo. é 

’ ‘ ‘ Wika doe! estaba ll bg bo’ ' 

‘ ' i Wap Lerere fo lp ea ob Ub ates Ue ae a ' 

linea nats eben eieierinds Monted BLS 19) OTE | OTe) ted 8 ete 1A Le oe ee aoe a oe ae 
$ a ‘ aS HUGS u) aul » ‘ ‘ r 

ry i t raldidesedas -bp oul aoks i ' a 

’ ‘ F waeecricdsahous J ad te ‘ ‘ a 

’ ‘ ‘ Woildiidtia ‘ i & ‘ t ’ 
Ste Stee Lek les eae pe poe pees GSR 
° ‘ ‘ Us tuto dala 4 i es ‘ ' ’ 

t ' ‘ Cre rele le rere ry ‘ » t, Fi ‘ ‘ 

‘ ‘ ’ Usha digedits ‘ s ty, ‘ ‘ ’ 

’ ‘ ‘ Uininda ’ bow ‘ ‘ ’ 

a eee eens Meee OTOTEL OTS b erie eee Te te ee ee 
& 4 ‘ chow las a ' 7) ‘ 6 ry 

‘ ’ ’ “as ah thy ‘ tow ‘ ’ ‘ 

' ; ‘ Woas Ue ‘ oa i ‘ ‘ 

‘ } ‘ Y le ida ‘ ao ‘ ‘ ‘ 
eee ieee Deters Shien S bok Ute Oh keine Rohtak ot fee eee 
i a ‘ up oot ka ‘ s FY ‘ a 

‘ ‘ a Wout -h4 5 tod t t i 

‘ 4 ‘ id oth outs ‘ ‘oad ‘ ‘ ‘ 

a ' ’ if gl + ' ‘ r $ a 
leeieine Minierheriete Renters Deeiedoateal Slat ele fe Pedi Rede k etd tot te eee ee 
' 5 ‘ sous t ‘ ’ ‘ ‘ a 

4 t ‘ + J ‘ i é ‘ r a 

i » ‘ e td ‘ i a ‘ rT ‘ 

‘ ' t aod ‘ ‘ ’ ‘ ‘ ‘ 

wm teen mn teen gen te jem ee mn team pee mm geen yy eens 
i i 1 a it ‘ r r ‘ ‘ ‘ 

: ’ " aow& ‘ ‘ A ‘ ’ ’ 

é a i s al ' ‘ ‘ ‘ ‘ ‘ 

4 r] ‘ 4 -. é b é 4 t] $ 
meme tment amt wm me pm yon tp men em ny tee eyo mmm awe y 
‘ ‘ i ‘ ‘ ’ ’ ‘ t ‘ 

‘ ‘ ’ $ ‘ $ ’ ‘ 6 ‘ 

i ] | i é é t é ‘ ry 

' 5 i ‘ i ’ ’ ‘ PF ’ 

TO BR mt mmm pe mm me me ee gt my ee weeny 
nis. mii ce ieee a bane. ia Oe BeeNs “ae ‘a * wood 1’ e " 
Gielen OM Se EL ee oe, GE. SR. A ep gg, Bs Oo Pier Se <e ; 


ne 


0 


ror ye 


7 Fe Fe © He Ke me eH KH! Hm 7~- = « 


. 


47-7 += w= 


— 


rT. 


+e? F& —~_ = ee FF - wo 


- + 


S Eeaieks 


; oe }* 

me tere mt + 

a 6 4 

4 i é 

‘ ‘ 4 

‘ 4 | 

mae tere nm tomes 

‘ ‘ é 

‘ 4 ‘ 

t 4 s 

‘4 4 ‘ 

salen detention detetontoat 

‘ ‘ ‘ 

4 ‘ ‘ 

4 ‘ 4 

¢ t ' 

eS Se mee 

¢ i) ‘ 

4 ‘ 4 

i ry 4 

‘ ‘ 4 

teat teeta Rett | 
( ‘ ‘ 

4 r PY 

‘ i a 

4 ‘ t 
——=~te ee fe Kw mY 

‘ a i 

‘ 4 $ 

' 4 ‘ 

i 4 i 

— ~~ ewww pee ee y 

4 4 ? 

‘ a é 

4 ‘ ‘ 

a i] 4 
wen pw www ter wee 

‘ ‘ 4 

4 + t 

‘ a ‘ 

4 t 4 

eet a oe | 
4 ‘ é 

4 . ‘ 

i 4 t 

4 ' ‘ 
~—trwe wT eee 
4 ' ‘ 

iy * 4 

a ‘ ‘ 

4 6 s 

~~ ree we wee wwe; 
c id Ld * 

‘ j ‘ ee ‘ 

ai | Nyt 


. 


iv 


ft. 


- 
Fou et 


en a 


a a 


oo horse 


“=« 


wi Ct -e €. 


5-16 
See Ee fa 


IRE: 


~- 
i] 


TG 


ae 


—s 


ry 


rage (VU oF {6 


ie 


. 


—_— on foe 


- «¢ 
- 


re 7227 | w= 


Ferree rtcrcr- 


fw ewe ee 


ree \e3—¢ ee = 


~ 
- 
nw 


-—-— +e ew ~ © de ow ow 


i 
{ 
i 


j 
i 
t 
my 
b 
t 


, er 
+ . 


——— pe ee _—+ =e oe 4 


~_ 


‘ i i 

‘ a t] 

é ‘ 6 

‘ a t 
ll ied ee ae ae 

4 ‘ ‘ 

‘ 4 ' 

t ‘ é 

' ¢ ‘ 
howe pee ee ree 

ty ‘ i 

4 t ¢ 

‘ ‘ ' 

i] i ‘ 
ds eoieeios Keke ee 

s ‘ t 

‘ ¢ ‘ 

4 ‘ ‘ 

‘ 4 t 
ale dhesketenlende Renter, et 

t $ ‘ 

i ] t 

‘ i é 

+ ‘ ‘ 
wet mre ete eet ee 

i ‘ , 

L] t é 

$ t é 

é ¢ é 
wf ewe ef eee es po = 

‘ ‘ 4 

‘ t ‘ 

‘ ‘ t 

‘ t § 
~ tere ete rn nye 

t i] i) 

e i] L 

’ i 4 

t 4 i 
a ee eee ee 

+ ty : 

t i 4 

é ‘ t] 

6 4 ‘ 
were me teen te 

' a ‘ 

‘ 4 ‘ 

4 i ‘ 

* ‘ t 
4 ee ew + — eee yo 


d3 hin Ss 


y bhava 


Li 


oT 


v 


“é 


ae 


/ 


es een 2% 


NlhaSaWlog 


w 


+ 


- 


Sate | 
—— oe oe ee 


’ s ‘ 

‘ ’ ’ 

i i " 

’ ‘ ‘ 
ee yw e nr pee 

’ t $ 

4 ‘ ‘ 

' i 4 

+ ‘ ‘ 

celina Mieelinaienlneds iene 7 

‘ ‘ ‘ 

5 ‘ ‘ 

’ ‘ ‘ 

‘ ‘ i 
—— pe ee ee oe 

‘ ‘ t 

‘ ‘ ‘ 

‘ ‘ ' 

" ’ 4 

caleie Mnehentenieds detest te 2 

’ 4 " 

’ ’ ‘ 

‘ " ‘ 

' ‘ ‘ 

ies Selenite Rolie 

’ ’ 4 

‘ ‘ ‘ 

4 i $ 

‘ ‘ ‘ 
wey ee wey eee 

’ ‘ ‘ 

‘ ‘ $ 

‘ + ‘ 

‘ ‘ ‘ 

lends Medien donde ated | 

‘ ‘ ‘ 

’ & ‘ 

é é + 

‘ 4 4 

diet Meetetieeioal Meeleetedt 

‘ ’ ‘ 

’ ‘ ‘ 

s ‘ ‘ 

4 ‘ ‘ 

ales Meee Relea 7 

JLo veo & 2 

eiVue sa we Ne 


-- = 


4 


-_—-_—=— 


~te = 


=_s+ = 


-4+ —=— 


. 
os 


vu 


ar | 
Burrs 


twueu 


i 


Add vid tay om 


Pa 


! 
l 


. 4 
w 1 A ba 


ue 


ee ee ee ee twnwrenw- fe oe = t--—-—— + 





ca ae hE oko Pesala OP Sita hg ge gushes a lays 
tecnkd i ihe iY od areas) eae Pay rey SON GAT Sates abies ak winds! 
vba ‘ PES, NE UE OPE ag Sele at ae ay ered 14a 
ail Fy wt oa iia di, ry eran Green re rele phivcts delha DE. 
Te Eee se eee ete jets Kay le oo dorebes geld dete 
: ‘ og Maite AMT gs SONS IEE ale PY 
‘ i 7-4 che OR ce BS? IE NS} 
‘ a a ‘ a Oe ee RO Os OT 
t ‘ 4 t a il atsasthigl dd 
ee Aenea eta aints Meine Deleted Detected SETTLE Te ete 
‘ ‘ ‘ r ‘ eu bagal 
‘ ‘ ’ 1 : puso teases 
‘ ' ‘ ‘ ‘ Dg y 
4 i ‘ ‘ ry tillns 
wm mm mnt eee nt ee; wcliabdhiges 
’ ’ ’ s ‘ ae ae 
° ‘ ’ ‘ e tiedae Wd 
: ‘ ‘ ‘ s bb tl 
’ ' ' ‘ ' ae | 
wat me pee et ne ant ee ior 
, ’ ‘ ’ + ut 
‘ i ‘ $ r aes 
’ ‘ ’ ‘ ’ ae 
‘ a ‘ ‘ ‘ wae. 
’ ‘ ‘ ‘ a ‘ ctu 
| r é ‘ ‘ r te 
é 4 t ‘ ry ' a? 
‘ a ‘ ‘ ‘ ‘ b 
SST ne ey ee pe Pe ee eee 
é é ‘4 t] a ‘ a 
a ‘ 4 r) ‘ a : 
Fy ‘ a ‘ a 4 ‘4 
‘ ‘ ‘ i i ’ ’ 
i Senet eke Melita: Bee ed Mt ee ee 
' i ‘ ‘ ‘ ‘ ‘ 
$ é ' é ‘ ‘ . 
‘ é + . i) 4 . 
t ‘ e 4 ‘ ‘ ‘ 
TS ee ey mmm ft mew pe ee wy ee me. 
é ‘ ‘ a * é 4 
+ ‘ i ‘ 4 4 t] 
4 ‘4 ‘ ‘ a ’ r 
‘ ‘ ‘ ’ ‘ ‘ a 
TTT Se ree ee fae me fm ey ee eg ep eee ye we 
‘ ‘ ‘ ‘ ‘ ry 6 
¢ $ 4 ‘ ‘ a ry 
‘ ‘ ‘ . ‘ rl ‘ 
‘ ‘ ‘ a ‘ ‘ ’ 
een nineties Meteors Miedo ae, Relea hee ee 
a or on Sa Ree tak Oo tee v ib . 
‘ ro) ai i i‘g¢ 4 as 4 A at 4 oo  % e 


-— +e = = & 


2 — = - = 


~2-_ © - © 


wef © *-— = «2 - ¢ = = = © 


et = 


a< 


—— = + ee oe 


+t 


ewe twee ew eee we Cm we mw mw gg 


7 ef ee FP ee He ee Hw 


a *® «© & @ 


‘ 
‘ 
‘a 
4 
~~ + 
§ 
¢ 
‘ 
‘i 
-~~--+ 
4 
‘ 
‘ 
‘ 
mec m + 
t 
4 
é 
mao 
‘ 
‘ 
4 
‘ 


— eee 


- ff = = 


4 
‘ 
é 
' 
----+ 
‘ 
‘ 
4 
a 
~—-=-+ 
a 
‘ 
] 
’ 
—-e = + 


are & we 


. 


77 


hog 


Pa 


re 


t 
\i 


ra? 


~ fn yn 
Aa Cierere 
OND JD 


Pp 
4 


~ 


are T1 of 78 


‘ 
r 


4 
4 
4 
4 
+ 


. v6 Gua art ae ss 
TESTIS Ee pe mre me pm Fee ee. po ep em em pe eee 
4 ‘ i ‘ ‘  iiluer dae ated adit 
‘ ’ i ’ ' Ps Ge Gee eee) ee Lew eer er ee 
5 ' ‘ ‘ i OTe) orerw Len © re Pecos ie me ir re 
4 ’ ry ‘ ‘ ‘va WIRE TOr ene Pe reree aren) Te 
SS EE PS A Se ee eee sean hem meme Siu SC Alt) lt wth eh else 
’ ‘ ‘ ‘ ’ @ ods eu hd opcdee oa 
. 6 5 ‘ ‘ ‘ 6 dd) Whe teaecaolbtt oe 
‘ ‘ ‘ ‘ : 6 wl tlio ddl, od 
‘ - i ‘ ‘ boats Laur dab atitonded aid 
TASS te AS ee Sy Se ened mee + mm tit iGhiar I= a= 
‘ ‘ ' i ‘ @ Ul is dilide. a ti 
' ‘ ‘ ‘ ‘ eM WH adeley. 29 al 
: 4 ‘ ' ‘ @ YL is Lah. a} ZV 
‘ ‘ ' ‘ a ew U dou to iJ 
vse te wey eh ot ame em mnt mim meta tiene 
a ‘ ‘ ' a # bio oa od a 
' PF ’ ‘ ‘ @# LU os Uw : 
‘ ‘ i ‘ ’ ee OS ee ee eT ’ 

i ‘ t ‘ ‘ @ WU os shailde ‘ 
Rp et me mt men tm mm tami tii Jee wn poeee 
‘ ‘ ‘ ’ ‘ * WO a uU ‘ ‘ 

’ a ‘ ’ ’ ps Wid og 1 t ‘ 

’ a ’ $ ’ so iho oa ‘ ’ 

3 ‘ ‘ 4 ‘ JU «4 fy ' ‘ 
MR mt me mete wen pe mee peje ta! Jeep ee mg emen 
‘ ‘ ‘ ’ ’ bo so ' ‘ 

’ ‘ ‘ ‘ ‘ aou » i} ‘ ‘ 

r) i ‘ ‘ ‘ aed eo i ‘ 

a 4 ‘ ‘ 1 6 a) s ' 4 
leet Seinen ete Denkeiaed telat tote t te Ate oe ed eee 
‘ ‘ $ é ry 4 + é 4 
r] ‘ ‘ 4 ‘ i] i ‘ 4 
‘ a ‘ ‘ a ‘ ‘ ‘ 1 

' FY ‘ ‘ ry i 4 ‘ 4 t 
Sp a tm mam me met eee ny me ee pe ey eee gg ewe 
' ' a ’ ’ ‘ a 4 ‘ 

\ 4 ‘ ‘ ‘ 4 ‘ ° ' 

‘ ' ‘ ' ‘ ’ ’ ’ a 

‘ ‘ ‘ ' ‘ ‘ a ‘ ‘ 
Te mm pm ep em pee ny He ng ee ny Ce ew gees 

ry ‘ ‘ ‘ t ‘ e a 4 

‘ i i a 4 ‘ ’ ‘ : 

' ‘ a t ‘ ’ ‘ Fi ' 

‘ ' ‘ ' 1 ' ‘ i ‘ 
TT re mm fp ee wt ween te mmm tt ee en ge we ny we we pee 
t i ’ ‘ ’ ‘ 4 ‘ ' 

’ s ’ ' ‘ ‘ ' ’ ‘ 

‘ ‘ i ’ i A ’ i ‘ 

4 é 4 4 4 ] 1 4 t 

a ee ae cae a aes ~— pee 


— ee ee ne ee et ee ee 


vo toad 


>a) lave. Vo 


Vly 


“% 


to 


« mt 


fame aa 8 


Dis SS sta 


o* 


{ 


‘yy 


af “A Li Ses ae) 


a 


ag 


a C. 
i - 


rr ee Pm emo -—- 


aha 


4 d 
eon t ry 
eaty ' ‘ 
oidto ‘ ry 
Se Ot tee ere 
4 t ry 
4 ‘ é 
t ‘ ry 
a ‘ ‘ 
tomer nm yw men ye ee 
‘é 4 ‘4 
4 ‘ i] 
+ + ‘ 
t ry ' 
Forme mt emma t ene 
‘ ‘ 4 
4’ 4 t] 
‘ 4 ‘ 
r a + 
tere rr te ween pew ee 
‘ ' Hy 
é ‘ ‘ 
4 a ¢ 
4 t t 
be Sinatnetienieliy Mi iii, Meet 
‘ ‘ 4 
‘ ' i 
4 4 4 
s i ‘ 
| einen ieee at, Melted 
a 4 ry 
s ‘4 ‘ 
‘ 4 4 
4 4 ‘ 
fmm ant ee eee eee 
4 t ‘ 
‘ ‘ ‘ 
4 s ‘ 
s ‘ & 
5 ine leeieies Meenas Mondial 
4 4 ty 
t i] a 
+ ‘ t 
a 4 i 
Roe rem te ww nm pw ee 
‘ ‘ 4 
‘ ’ ‘ 
a ‘ ‘ 
‘ ‘ ‘ 
sie ietiniee Meilieliogty Mendota 
“ Sr 


t.} es ee &. 


Clie 7 -——s ey EK wee -_ oe 


i 
ae 


-~ +s-e © = © ee Fe es Te = & © tere fF = eee ww e7r ee er ewe Be ye = 


t 
- 


tee © & 


he 
7 


t- —-— 


~Ss e©e we + hee ew Fe ee Bw ee 


—— = 


‘ 

4 

‘ 

ty 
ee ge ee 

+ 

4 

4 

t] 
sw ye ee 

‘ 

é 

é 

4 
ee 


= @- « 


-_-<— - = 


-———_ *- ww £ 


4 
a 


iinet MC 


‘ 

4 

5 

i 
t-— 


$= — & ee ee | - 
1 
1 


_—- 


oo 


wo, o 


me = Fe oe we r 


‘4 i + 
ry i] t 
‘ é ‘ 
4 é ‘ 
iw pm 
* ‘ + 
‘ ‘ ‘ 
‘ 4 ? 
$ 4 t 
| ieee detente 2 
4 ‘ + 
‘ 4 ‘ 
' a t 
4 ‘ ‘ 
tren we tee we + 
i ‘ ‘ 
‘ 4 + 
ry 4 ‘ 
' ‘ » 
 eketetent Sedaka 
i 4 a 
4 a | 
i] 4 é‘ 
ry i] 4 
,ewrenw [SFT wre + 
‘ 4 « 

t 4 t] 
a ‘ ’ 

‘ $ t 
we we a ey 
é ‘ Pi 

4 a + 
+ i] ‘ 
4 t ‘ 
omemewrwtew erent 
‘ e ‘ 
‘ ‘ ‘ 

t ‘ ' 
4 4 i 

rw ew eK Pee we fb 
t a & 
‘ ‘ ry 

4 t 4 
¢ ‘ ‘ 
| eit Melina iataendl 
t é 
4 ¢ ‘a 

‘4 a 4 

‘ 4 ’ 


~ 


4 


r- 


-—_ whe 


eo ES eae le > 


te -* : 


EN ee Pe EN Page 72 of 7h 72 of 7 


IMAGE SMEAR AND VEHICLE ATTITUDE 


A. SMEAR ANALYSIS 

The frame correlation tape supplied to A/P by NPIC contains the binary 
time word of each frame of photography. A computer program has been assembled 
at A/P which calculates the exposure time of each frame and compares the camera 
cycle rate with the ephemeris to calculate the v/H mismatch (Section 3), which 
is then combined with the vehicle attitude error and rate values of each frame 
and the crab error caused by earth rotation at the latitude of each frame. 

The progrem outputs the net IMC error and the total along track and cross track 
limit of ground resolution that can be acquired by a camera regardless of focal 
length and system capabilities. 

The computer rejects the first six frames of all operations as the large 
vV/H error induced by camera start-up is not representative of the overall 
system operations. The computer-plotted frequency distributions of IMC errors 
and resclution limits are no longer included in this report, but are maintained 
at A/P for reference, as desired. 

The eummary table 6-1 presents the maximum IMC errors and resolution 
limits that existed during 90% of the photographic operations and the total 
range of values during 411 operations that were computed. The cross track 
resolution limits are nominal but the IMC ratio error and the along track 
resolution limits are not within the normal performance limits. As discussed 
in Section 3, Flight Operations, the V/H programmer failed at the start of the 
miscion and introduced a large V/H mismatch on revs 1 through 5, consistent 


with normal progranmer functioninz. Smear was present on these revs and there- 
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after was minimized by real time command during acquisition of the V/H pro- 
grammer. ‘This is the primary cause of the above normal IMC error and along 
track resolution limit errors, and is not attributable to vehicle attitude 


errors. 
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B. VEHICLE ATTITUDE 

Vehicle attitude performance data were derived from reduction of the 
Stellar photography by NPIC. These data are supplied to A/P, where computer 
analysis provides charts and tabulations of the Cistribution of attitude 
angle and rate deviations. 

Performance of the attitude control system was normal, and comparable 
to recent missions. While any angular deviation will ceuse geometric varia- 
tion in the photography and any rate deviation will tend to cause relative 
image motion, the deviations for this mission are not considered degrading to 
the panoramic photography. rhatauie below summarizes both the total range 
of attitude variation and thet experienced during ninety percent o* photo- 
grapnic operations: 

1106-1 1106-2 


90% Total Range 20% Total Range 
Angle Deviation (deg.): 


Pitch 0.71 -0.10 to +0.86 0.7h -0.06 to +0.92 
Roll 0.26 +-0.16 to +0.42 0.23 -0.44 to 10.38 
Yaw 0.50 -0.45 to +0.85 0.57 -0.5 to 40.90 


Rate Deviation (deg/hr): 


Pitch 23.6 ~hO to +70 27.1 -60 to +95 
Roll 23.9 -65 to +80 24.0 -95 to +95 
Yaw 24.8 -50 to +85 32.9 -55 to +100 


(NOTE: Above data are for all but the first six frames of each forward- 
looking camera operation. Data from the aft-looking camera are 


similar. ) 
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Vehicle attitude control is concluded to have been within the normal 
performance envelope for both mission segments. Attitude deviations. or 
rates did not contribute significantly to reduction of panoramic photo- 
graphic quality. A comparison of ideal to actual yaw can be observed in 


Figure 6-2. 
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SECTION 7 
RELIABILITY 





Reliability estimates presented in this section begin with samples 
taken from the Mural Program, M-7 system. As a result most of the Mural 
Program and all of the "J" program have been included in the reliability 
analysis. The DISIC camera (1100 series missions) is treated separately 
from the Stellar-Index camera (1000 series missions). 

Reliability estimates are shown for the primary category that includes 
the panoramic camcras, main panoramic door ejection, payloed command and 
control, payload clock, and overall payload functioning on orbit. The 
secondary reliability category includes the auxiliary camera functions such 
as the DISIC and Horizon cameras. 

Reliability estimates deel entirely with the payload. Oniy electrical 
and mechanical functions sre considered. Vehicle failures are not included. 
Early recovery is treated as a complete mission provided that early termina- 
tion was not caused by payload malfunction. 

The following tabulation summarizes the reliability estimates for 


Mission 1106. A 50 percent confidence level is used. 


Primary Function Opportunities Estimated 
(M-7 and Up) To Operate Failures Reliebility 
Panoraric Cameras 234 3 98 1% 
Pancrumic Camera Doors 138 0 99.5% 
Coussz.n? and Control 14760 (Hrs) 2 96. 8% 
Clore 14760 (Hrs) 0 99.2% 
Total Combined Functions Above - - 96.7% 


. Recovery System 109 L 98.4% 
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